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PREFACE 


Wnzs  it  was  propo»cd  to  the  Editors  to  undertake  the  pi 
partition  of  a  new  edition  of  the  elementary  treatiae  on  Mino- 
mlijgj*  hy  the  Lite  W.  Phillips,  their  first  impression  wua  to 
TCfiae  with  rare  the  third  edition  of  the  work,  and  to  make 
such  addition*  to  it  oa  later  discoveries  might  render  necessary. 
But  flfttT  an  attentive  peniAul  of  only  a  small  portion  of  the 
volume,  they  found,  that  if  the  form  of  the  third  edition  was  to 
he  retained,  the  correctinna,  alterations  and  additions  ^votdd  be 
90  nunienius  us  to  render  the  lubour  of  revision  greater  than 
would  be  occasioned  by  the  entire  recompoaition  of  the  whole 
treatL<te.  Bring  aware  also  of  the  great  advance  since  1823  in 
ihc  knowledge  of  the  physical  properties  of  mineralfl,  ae  well  as 
of  their  chemical  constitutions;  and  recollecting  the  important 
grneralizatious  introduced  into  mineralogy  aince  that  time,  it 
appeared  to  the  Kditors  that  the  work  must  both  in  form  and 
lubatADCO  be  new.  It  has  accordingly  been  entirely  recon- 
Ktrucied,  and  tho  latest  ohservationa  and  diecoveries,  as  far  ae 
the  Editor*  are  aware,  have  been  introduced. 

The  pci-uliar  character  of  the  third  edition  of  the  work  of 
W.  Phillips,  and  which  rendered  it  oo  generally  acceptable  to 
a&  who  wiTO  engaged  in  mineralogieal  pursuits  was,  its  copious 

Atrations  of  crystidline  forms,   and  the  extensive  lists   of 
iretl  anglen,  which   lists  have  been  greatly  extended  in 
t'ditiuD.      The  methods  of  representing  crystals  in  this 
thlume  differ  from  those  employed  by  the  late  W.  Phillips ;  but 
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the  Editors  trust  that  by  ordinary  attention  on  the  part  of 
the  reader,  they  will  not  occasion  any  embarrassment  when  he 
compares  them  with  the  figures  given  by  that  author. 

In  preparing  this  "Work,  the  Editors  have  availed  themselves 
of  the  opportunities  afforded  hj  specimens  from  different  col- 
lections, of  remeasuring  a  great  niunber  of  the  crystals  de- 
scribed ;  they  have  thus  been  enabled  to  correct  several  errors 
of  form,  and,  having  deduced  the  angles  by  calculation  from 
the  best  observations,  they  believe  that  the  forms  and  angles 
inserted  in  this  work  are  as  nearly  accurate  as  they  can  at 
present  be  rendered. 

In  the  compilation  of  this  volume,  the  Editors  have  relied 
chiefly  on  Zippe's  edition  of  lifohs,  and  on  Hausmann ;  but 
they  have  also  availed  themselves  of  such  other  sources 
of  information  aa  appeared  best  calculated  to  increase  the 
accuracy  of  the  descriptions.  The  analyses  are  almost  entirely 
selected  from  Bammelsberg*8  "  Handworterbuch  des  chemiachen 
Theils  der  Mineralogie,**  and  the  four  Supplements  to  that 
work.  In  making  the  selection,  the  Editors  have  been  guided 
by  his  criticisms,  and  have  endeavoured  to  avoid  encumbering 
the  book,  and  misleading  the  reader  by  the  insertion  of 
analyses  palpably  inaccurate.  They  are  also  indebted  to 
Professor  Bammelsberg  for  an  early  communication  of  the 
results  of  his  elaborate  chemical  examination  of  tourmaline 
subsequent  to  the  appearance  of  the  fourth  supplement. 

It  has  been  the  practice  in  other  mineralogical  treatises  to 
omit  all  the  optical  characters  of  minerals  except  those  of 
colour  and  lustre;  but  it  has  appeared  to  the  Editors  that 
some  account  of  the  characters  and  phenomena  which  depend 
upon  refraction  and  polarization  would  confer  a  higher  interest 
on  the  study  of  minerals,  and  they  have  accordingly  inserted 
many  notices  of  these  curious  properties.  The  geometrical 
expressions  for  computing  the  eymbols  of  crystals,  and  the 
angles  the  &ces  make  with  each  other,  are  more  numeroua  than 
is  usual  in  elementary  tnaiiaes,  and  they  will  probably  meet 
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erery  case  likely  to  occur.      The  shape  in  which   they  are 
pfeaented  has  been  chosen  with  the  view  of  shortening,  as  far 

u  possible,  the  arithmetical  operations  they  involve  in  their 

i^ilication. 


I  think  it  due  to  Professor  Miller  to  state,  that  nearly  the 
vhde  of  the  assistance  which  I  have  been  able  to  render  to 
^  composition  of  this  volume  consists  in  such  information 
idsting  to  many  of  the  minerals  described  as  a  long  acquaint- 
ance with  them  has  enabled  me  to  afford,  and  in  having  sup- 
plied such  specimens  and  crystals  as  it  appeared  desirable 
ifiin  to  examine  and  measure.  In  every  other  respect  the 
bmtise  has  been  composed  and  arranged  entirely  by  Fro- 
iesBor  Miller. 

H.  J.  B. 
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fig.  28  at  apex,  for  100  read  001. 

line  2  forAUreadiW. 

—  17  f<^  reBinous  read  vitreous. 

—  16  for  170  42  read  340-84. 

—  2  from  below,  /w  40"  O'  nod  42"  0*. 

—  13 /or  1  Swarf  1-6. 

—  27  for  W  16'  read  64"  44'. 

—  15  for  0    Oil  read  0    001. 

—  18  fw  19"  16'  read  19'  C. 

—  15^  HiilJrlntu  n-i./  KiJdarliytU, 
■^  27  f*^  CtniJuirn  rf4jr/  t-iunJurrow. 

—  0  afti r  * fuim nn  tititiu '  Jiuett '  Hyacinth-red.  Streak  the  sain 

—  7  dele  wf    6i*  62- 

—  17 /»r  Wall  18  i-^-rtf?  the  Valais. 
fig.  262  betvfccii  <r  and  0,  for  r  read  y. 

—  —  between  «"  and  p"  for  *'  read  »". 
bottom  tine,  fur  ^  read  ;;^< 

line    Ofrmnbtlo^'  o/jW'OlI » injert  *6    211.' 

—  14  for  r&  read  X^. 

—  16  for  76  read  f6. 

—  11  /or  hyropbaoe  read  hydropbane. 

—  19  for  ta  read  la. 

—  3  dele  06        90  0. 

—  6  dele  ea        90  0. 


282  — 

288  fig. 

312  — 

327  tine 

336  — 

382  — 

405  — 

485  — 


528 
635 
537 


3  /or  110  read  111,  and  fvr  W  30'  read  60"  33'. 
310  transpose  o,  «,  r,  and  a*,  %\  t'. 
325  txanspose  d,  Zy  n*  ^^^  o',  Z',  l'- 
27,  for  010  read  lOl. 
2  and  3  from  below,  for  s  read  r^ 
15  for  T*  read  r. 

—  20  for  tf' read  0. 

—  9  from  below  for  cove  rtad  clove, 

—  25, /or  041  wad  041, 

—  26, /or  232  r«irf  232. 
'     11, /or  So  lYorf  Is. 

fig.  620,  between  t  and  0,  for  q  read  y. 
line    4  from  below,  for  sufat^  read  sulfate. 

—  3  for  v'  read  e. 


565  fig.  563,  between  a  and  m  insert  r. 
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1,  Thx  sorfiice  or  crust  of  the  earth,  as  the  very  thin  atratai 

th  which  we  are  acquainted  hue  been  named,  consists  of  viu«t' 

and  POcky  or  mountain  masses,  the  nature,  causes,  and 

of  which  are  the  objecta  uf  Geological  iaquirv'. 

K  we  ciamine   the  mouutain  masses,    we  shall  find,   thi 

difft-rent  portions  of  the  same  rock  will  present  groat  diiVei 

Cices  both  of  ph>'sieal   characters  and  chemical  comptisition; 

But  we  may  also  discover  in  different  rocka  some  substances 

occur,  either  as  the  linings  of  cavities,  or  filling  veins,  or 

disseminated  through   them,   and  which,   wherever 

prevent  respectively  nearly  the  same  forms  and  physical 

and   are   generally  composed  of  nearly  the  same 

constituents. 

are  termed  minerals,  and  are  divided  into  kinds  or 
the  descriptions  of  which,  and  the  methods  of  dis- 
ig  them  firom  each  other,  are  the  objects  of  the  follow- 

r_  The  methods  here  employed  are,  however,  occaaionally  ddl^ 
in  consequence  of  differences  in  the  physical  rhunifters 
minerals  which  nearly  ngree  in  their  chemical  constitu- 
Uid  of  differences  in  the  chemical  eompoeition  of  others, 
and  other  properties  of  which  are  nearly  alike. 
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Indeed,  at  the  very  outset  of  our  work,  the  inquiry,  IThnt  ii 
a  mineral  BpwioB?  is  encumbered  with  con^idernblc  dilli     '" 
involving  as  it  does  the  cheniicjil  iloctriue  of  iftoniorphiH 
Btitution,   and  beujg  uuprorided  wit!i  xuiv  rule  by  wbicii  !Ue 
usHential  elements  of  a  raiiuTal  may  be  {L«tinj;uirthod  from  the 
foreign  mattor  with  which  it  is  aluiost  uuivorsiilly  mixed. 

Spinflle  artbrds  an  iii»lanct?  of  (he  uncertainty  which  follows 
a  etrict  chenuL-al  discrimination  of  kinds  among  a  consiv 
number  of  apparently  similar  minerula ;  and  we  do  not  |v 
any  clear  rule  for  deciding  wljetbcr  the  individuals  which  form 
such  apparently  natural  groups  ^hoidd  be  kept  together  aa 
varieties  of  the  same  mineral  as  wc  ha\-e  aiTangcd  them,  or  be 
regarded  chemically  as  distinct  specieH,  and  I)e  denoted  by  the 
different  namea  assigned  to  thom  by  other  authors. 

2.  Another  embarniBdmcnt  arises  froiu  the  introduction  of 
several  substances  among  minerals  which  do  not  uppejir  to 
belong  to  mineralogy. 

Ko  part,  for  example,  of  the  tribe  of  combustibles  of  vegetable 
origin  ought,  we  think,  to  be  classed  among  minerals. 

Modern  turf  certainly  cannot  daim  a  place  among  tbem; 
and  pasKing  from  this  through  the  wood  coiU  of  Bovey  anil 
other  jilaces,  to  the  fossil  beds  of  ancient  forests,  the  whole 
appears  to  l)elr>ug  to  the  series  of  organic  remains  which  con- 
stitute so  important  a  branch  of  geological  investigation.  Tet, 
in  conformity  with  the  practice  of  other  authors,  we  have 
retained  this  series  in  uur  system. 

Sonu"  other  substAucca  introduced  into  works  on  mijieralogy 
are  also  retained  in  this  treatise,  although  more  properly 
belonging  to  geology.  We  allude  to  some  of  the  sLitoa  and 
clays,  and  to  some  of  the  hydrous  silicates  of  alumina  of  \ariabk 
eharact^.M'  and  composition. 

3.  l)f  the  miuendfl  described  in  this  work,  there  aro  maaj 
which  we  have  not  Been,  and  the  descriptions  of  which  wr«  00n» 
sequently  gi^eu  on  the  authority  of  other  olw-irvera. 

Of  sevt'rnl  of  these,  we  have  repeatedly  endeavourtHi,  but  in 
Tain,    to  obtain  specimens,    having    been  desirous   of  nddioff 
something  to  the  very  baro  dewriptioua  of  some  of  them  ;  ot)3 
of  assisting  in  supporting,  or  otherwise,  the  clnims  of  o* 
bo  regsnhril  as  separate  species :  for  it  appears  t^  us  vet  v 
tain  whether  B<jme  of  the  aujiposed  new  substances  nr 
other  than  accidental  mixtures  of  the  elcmcmtA  ttf  other  ur. 
or,   impure  varieties,    containing    uncertain  and  variable 
portions  of  dillcreut  kinds  of  foreign  matter. 

It  is  also  probable  that  some  of  the  apparent  i 
the  chemical  constitutiou  of  jmi-^ ''■"'"•  MiintiM^u  n, 
OcooMoni'd  hy  the  auulysis  of  i. 
the  substances  puqiorled  to  be  t^.Miiui-  u. 
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are  a  few  tubstoncea  which  liave  been  more  or  Jpbi 
described  m  fonnor  works  on  tlie  sole  auihoritj  of  the 
of  them,  but  of  which  there  are  not  any  specimene, 
9  we  have  btu'D  able  to  a^oertaiii,  eiifitinf?  in  aiij  known 
m.     Of  this  clasa  deamine  alforda  au  example.     With 
to  these,  as  it  is  not  detiirable  to  retiiin  any  unccrtaiii 
or  to  exclude  aiiy  really  diiftinrt  mineraln,  we  shall  giro 
as  they  were  ori^pnally  described,   oud  leave  it  to  tha 
it  of  future  obeenura  to  retain  them  or  to  i*eject  them 
fiitore  systems. 


I 


DESCRIPTTVE  CHAEACTEES. 

'Th«  MTcral  principal  characters  employed  in  describinff 
lay  be  claancd  under  the  following  headii.     Tliey  will 
»»pimt4'ly  L-oni^idered,  and  the  subordinate  characters  given 
in  tlie  iiiinit.<diately  eueuiug  sectioufi. 


ibm. 

Touch, 

^^■M«. 

IIardnp»x. 

^^Brk 

Specijic  gravity. 

^^V^* 

iiiignrtiitm. 

^^|p«rtfA<y. 

Ehrtticity. 

BwEv. 

FhottpKorcMcenet. 
SmeU. 

^MfiKtion, 

(V&wr. 

JW*. 

Shmk. 

Effects  of  heat  in  ylms  hihe^.         ' 

itetiiify. 

Effrrts  of  h fat  Itrforr  tha  blowpipe 

■W/rT^f/i/y. 

Effects  oflii^uid  reaynitM, 

mitiMifyl 

Chemical  composition*                     1 

6.  The  fnnns  under  which  minerals  occur  arc  either  dcterrai- 
QSto,  beinfi:  thoi^e  of  geometric  solids,  named  crystalsi,  which 
Iff  grnerally  projier  to  the  mineral  substancea  of  which  they 
nvpcietiTely  (wnsist,  or  they  are  indeterminate,  being  irregular 
ma  accidental  sliapes,  some  of  which  liave  been  termed  imi- 
tatire,  and  all  of  which  may  be  common  to  many  difibrent 
kinds  of  minenils. 

In  the  following  treatise  the  mutual  inclination  of  any 
of  the  plaucH  which  bound  a  solid,  will  be  expressed  by  the 
between   straight   lines  drawn   from  a  point  within  the 
respectively  peqjendicuhir  to  the  l^^o  planes.     The  angle 
perpcndiciihirH  to  the  plautw,  or  uormaU  na  they  will 
I  fuurally  be  calW,  is  the  supplement  of  the  angle  between  the 
plaaea  according  to  the  usuaJ  mode  of  eipressing  it.    If  the 
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angles  between  planes,  as  given  in  previous  workH,  are  BCvcTttllT 

fiubtractfd  from  18<)",  the  difl'erences  will  be  the  angles  bit 
normaJa  to  fnich  fftces,  and  tliey  may  thua  be  compart" - 
the  anglca  quoted  in  tbia  voliune. 

The  advantage  of  thia  change  will  bo  importantly  felt  br  the 
obecrver  at  every  step  in  his  oxaminatiiin  of  cn'rrtals.  on  re 
of  the  great  facility  it  aftordd  in  computing  the  augloa  bi  i 
their  planes,  and  in  comparing  them  with  the  results  of 
Bureraent. 


TIQ,  I, 


GEXEQAX   GEOHCTIUCiX   FBOFBBTIZB  OF   CBT8TAL6. 

8.  Many  natunvl  substaucca  occur  in  the  form  of  solidfl 
bounded  by  plane  eurfiices.  These,  when  broken,  frequently 
exhibit  a  tendency  to  eeparate  in  the  directions  of  plane*, 
passing  through  any  point  within  them,  either  partdlel  to  some 
of  the  bounding  planes,  or  else  making  given  angles  with  thero. 
Solids  of  this  description  are  called  ^  crystals ;'  the  planes  bv 
which  they  are  bounded  their  *  faces,'  and  the  planes  in  whldi 
they  have  a  tendency  to  separate  their  *  cleavage  plant»8/ 

9.  The  mutual  inclinations  of  the  faces  und  cleavage  plonel 
of  A  er}'Btal  are  subject  to  a  law  which  may  be  enunciated  oa 
follows : — 

Through  any  point 
o  within  the  cnsUd, 
let  planes  be  drawn 
parallel  to  each  of 
its  liures  and  cleavage 
planes.  Let  ox,  OY, 
oz  bo  any  tliroe  iuter- 
Bectionsoftheaeplanes, 
not  all  in  one  plane; 
and  let  any  face,  or 
cleavage  plane,  m(^t 
OX,  ox,  t>z  in  A„  B|,  C|. 
In  ox  take  oa,  ^ 
JOAi,  OAa  =  jOAi,  . . . 
towards   i ;    oa^j   = 

OAi,  0A_4  =3  Oil,  ^^-9j 


^: 


V  JL-I 


=:0A. 


m  the 


op- 


M    4        *^ 


posile   direction,   and 
OA,    =   ioA|    =    in- 
finity, in  either  direc- 
tion.   And  let  the  points  ii_j,  ]i«,  n^,  d^,  d_3,  •  •  <  * 
C-fc  Cj,  c^,  .  .  . ,  Co,  bo  determined  in  th-^  — ■"■  "•* 
ouj,  oCi,  respectively,      Tben,  any  fkce, 
the  crystal  will  bo  parallel  to  ■  plane  urami  nm 
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Ibta  detenzimed,  one  being  in  eacli  of  the  thn?e  lines 
tot',  zoz'. 

be  linea  xo\\  TOY',  zoz'  will  be  called  'axca;'    the 
OAj,  OB„  ocj  '  parainetera.* 
rrtnbol  S21  will  be  used  to  denote  the  face  parallel  to 
SI*  the  fiice  parulleJ  to  A«B_tC4,  and  generally,  h^l  will  be 
%  denote  the  face  parallel  to  AaB^Ci,  where 

OA»  =  |OAi,  OBfc  =  lOB,,  DC,  ==  l0C„ 

I  being  anj  po:»itive  or  negative  whole  numbers  including 
•ad  0A4.  oBfc,  oC|  mjasured  towards  i,  t,  z,  or  towards 
I*,  accordiug  aa  A,  i*,  /  are  positive  or  negative. 
numbers  3,  2,  1,  aud  s,  I,  i  in  the  two  foruier  exanipleei, 
«i4  th«  letters  k,  k\  I  in  the  Latter,  will  be  ealled  '  indicea.'    An 
adex  taken  negatively  will  be  distinguished  by  a  negative  sign 
"  over  it. 
indices  A,  A*,  /,  which  by  taking  different  integral  values 
[line   the  positions  of  the  diflerent   faces   of  the  same 
are  seldom  largo.     The  highest  index  does  not  com- 
iKmly  exceed  ilx. 
II.  Parallel  aud  opjiosite  faces  hare  the  some  indices  with 
nt  T^ipis. 

The  linear  dimensions  of  the  facea  are  not  subject  to  any 
;  iy>ni*ei]uently,  a  ^ai^t^  of  a  crystal  may  be  represented  by 
IDT  plane  parallel  to  it,  on  the  same  side  of  the  jMint  o. 

13.  When  one  of  the  indices  of  a  face  is  no.  3. 

WTO,  the  point  in  which  the  face  intersects 
the  corresponding  axis  is  indefinitely  dis- 
tait,  or  the  face  is  parallel  to  that  axis. 
Vh^n  two  of  the  indices  are  zero,  the 
£mb  is  parallel  to  the  two  corresponding 

OM. 

IntbepanJlolopiped  dfo  (fig.  2)  having 
in  edf^  |>arallel  to  the  axes  ox,  oy,  oz, 
DIP,  LdK  ore  the  feces  nxj,  100 ;  gef,  ldh 
are  the  taiH.*s  uio,  010,  aud  deo,  hfk,  are 
Ik  fiieM  001,  ooT. 

In  ox,  OT,  oz  (figs.  3,  -I,  5,  e,)  take  oh,  ok,  ol,  respect- 
proportional  to  -jOAj,  -jOB,,  iooi ;  on  =  on,  oit  =  ok, 

OL. 

I,  in  the  priam  qb  (fig,  3)  ha^•ing  ki.kL  for  its  section,  and 
axis  parallel  to  ox,  qkl,  kkx  ore  the  faces  M,  oMt  and 
UKL  arc  the  lacea  oil,  okl. 

the  prism  having  LuIu   (fig.  4)  for  its  Hcctinn,  and  its 
parallel  to  ot,  hsim  htl,  are  the  faces  Ao/,  Ao/,  and  usi^^ 
tbe  faces  AOi^  J^vJ, 
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yio.  3.  no.  4.  no.  5. 


no.  9, 


In  the  priam  rv  (fig.  5),  haviug 
HKUK  for  its  s^ciioo,  niid  its  a\is  pa- 
rallel to  oz,  HKr,  HKv  are  the  t^wea 
hk(t,  A^-ti,  ftud  iIku,  hky  lire  the  fucea 
hko,  hl'O. 

In  the  double  pyramid  ll  (fig.  8), 
boundod  by  planes  through  u,  K,  i*, 
&c.,  iiKi*,  hk£  are  the  fares  hkl,  hkl; 
HKL,  Hk£  are  the  faoea  Jtkl,  hkl; 
h£l,  iTkJ  are  the  fjK'Cs  hkU  hkl;  nicf, 
HKL  arc  the  faces  hki,  hkl. 

15.  The  ince  hkl  may  be  denoted  by  any  three  integers  pro- 
portional to  the  indices  h,  k,  I  retpcctively. 

10.  The  mutual  ineliuationa  of  the  axes  and  the  ratios  of  tbB 
parameters  are  tite  aame,  at  a  given  trmiKTature,  for  all  er^'^toli 
of  the  same  speoiea.  The  symbols  of  tlio  iact' 8  may  be  diflt'rtmt. 
Hence,  the  anglee  xox.  zox,  xot,  which  the  axes  make  with 
each  other,  and  the  ratio«  of  two  of  tlie  parameters  oa,,  obi, 
oc,,  to  tlie  third,  are  five  elements  by  wliich  each  cryBtalline 
species  is  characterizc»d. 

17.  The  law  eiinnciated  in  (o)  may  lie  exprcssrd  in  a  shaps 
more  convenient  for  calcuJntion  in  the  following  mnnaer: — 

Lot  the  axes  ox,  ov,  ok  meet  the  surtaee  of  a  »phiM"p  diy 
scribed  round  o  as  a  centre,  in  the  points  x,  t,  %.     Lt(  the 
radius  or,  tlmwn  pcrpmdicuhir  to  the  i'acc  hkl^  meet  tbr 
of  the  sphere  in  p,  and  let  oai  =  o,  OBi  —  6,  OCi  =:  c.     ll. 

a  h  e 

-COSPX   =-«)8FT  =  --C08PZ. 

hkl 
The  sphere  to  the  surrace  of  whiili 
refi^nvtl  will  be  called  the  *  spbere  nl'  j 
of  a  ^ndill^  of  the  tijihen*  liniwn  per; 
be  ciiHimI  the  'poli*'  tif  that  fac*.  \ 
denoted  by  the  same  symbol. 
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18.  It  fopquently  happens  that  a  number  of  faces  of  a  cpVBtal 

Wrftxrt  eaich  other,  or  would  interaect  ii*  proUacfJ  (ill  thejr 

Bct,  in  pfttnllel  linca.     Such  an  ft«a*.'TnbIn^^  of  fjwea  ia  cuJleti  a 

*iDOc.'     The  faces  of  a  zone  are  all  perpemliciilar  to  cue  plane, 

'ir  p*)les  lie  ia  a  great  circle,  which  will  be  called  tho 

rile.'     A  line  parallel  to  the  intererctiona  of  the  faces 

dttvoc  will  be  called  the  '  axis*  of  the  zone. 

Tyet  hUfpqr  be  the  sjrmbolfl  of  any  two  faeea  in  a  zone. 


v't 


u  =  ir  —  J^,  T  =  (p  —  Ar,  w  ^  hq  —  kp, 

BTT  will  be  the  svmbol  of  the  zone  containing  tho  faces  At77 
•jr,  "jf  of  the  Aone-cirele  through  the  polea  of  hkl,  pqr. 

3U.  A  face  may  be  common  to  two  zouee,  or  its  pole  may  be 
tlte  inteTsectioii  of  two  zone-4'indofl. 
Let  hkl,  pqr  be  the  symbols  of  two  Konee.     Then,  if 

M  r=  kr  —  h],  r  ^  Ip  —  hr,  w  :=  hq  —  kp, 

rv  will   be   the   Bymbol  of   the   face  common  to  tho  zones 
hiLpiir. 
21.  Let  «tv  be  the  symbol  of  a  face  in  the  zone  uvw.    Then, 
UM  -|-  vtJ  4-  wtc  =  0. 

Adt  poeitive   or  negative  whole   numbers,   including  zero. 
vhiclC  when  substituted  for  w,  c,   ip,  satisty  the  above  equiv- 
aro  the  indices  of  a  (ace  in   the   zone  uvw ;    and  any 
live  (\T  nosjative  whole   numbers,    including   zero,    which, 
iubstituted  for  u.  v,  w,  satiisfy  the  same  equation,  arc  the 
of  a  soue  containing  the  face  uoio. 


22.  Let  p,  Q.  B,  s  be  four  polea  in 
ooe  xoruscircle,  pb  being  Larger  than 
P9.  and  P<),  pb,  PS  measured  in  the 
flame  direction  from  p.  Let  their 
lyubolfl  be, — 

I*    ^fg.  Q    A*^.  B  pqr^  8    new. 


no.  7. 


[P»]     _  fw^gt 

gu   —  e%o           ev  — /u 

[srJ           rr  —  wq 

~  vrp  —  nr         t*j  —  rp  ' 

[««]          kr-h 

_    9^—  f^    _    «^  -/A         1 
Ip^kr           hq—  kp 

llien, 

J 

t!?3fC0tM    -  COtPB) 

—  tZ?3(eotP<i  —  cotPE).         n 
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By  tncnns  of  this  equation,  having  giren  fq,  pb,  and  fcbe 
Bymbols  of  v,  q,  it,  s,  we  con  find  P8 ;  or,  having  given  PQ,  Ptt, 
P8,  the  indiL'ea  «,  p,  w  may  be  found,  bv  couibiuiog  it  witli  tbc 
equation  um  -\-  vi>  -j-  ww  ^  o,  in  which  uvw  is  tho  aymbol  of 
the  3u>ne-circle  pqb. 


23.  li' 


m  rQBlsinPQainCpB— Ps)  ,   •      .   . 

n  [p«ij8lUQtt  BUI  PS  ^ 

=z  me  '^  ftp,    V  =  mf  -{•  nq,    w  =  m^  +  nr. 


Whence,  having  given  pq,  pb,  ps,  and  the  symbols  of  p,  q, 
the  s^Tnbol  of  a  nuiy  be  found. 


24.  Let  tan  e 


k^-^Hi^".    Then, 


[SB][pQ]BinQB 

[p8][<iB]BinPij 
tan(pa  —  Jpb)  =  tan|pB  tan(i6°—  fl). 


Whence,  having  given  pq,  pb,  and  the  symholfl  of  r,Q,: 
may  be  found. 


25.  Let  Q,  B  lie  between  p  and  a;  t  =  [l!ll?i[^ 


Then, 


^K  oxei 


coB(apB— PQ— Es)  =  (i— Ocos(pq— Ba)  +  «co8(p<i+tts). 

Whence,  having  given  pq,  bs»  and  the  symholfl  of  p,  q,  b,  8,  pb 

may  be  found. 

20.  To  change  the  axes  of  a  crvfltal. 

Let  the  new  niea  bo  parallel  to  the  axes  of  the  eones  efg» 
pqr.  Let  uvw  bo  the  Bvinbol  of  any  face  referred  to  tbe 
axes,  ii'i/u/  its  symbol  w^on  referred  to  the  new  axes.     Thei 

»*  rr  e«  +  fp  +  gWt 
t/  =  htt  +  ktf  +  \w, 

u/  =  pM  4.  qr  +  iv- 

27.  To  change  the  parameters  of  a  crystal. 

Let  fd-l  he  tho  ajTiihol  of  a  given  mce  with  the  old  pi 
luetera,  h'k'V  its  symbol  with   the  new  parameters,  uoto 
eymbol  of  any  other  face  with  the  old  parametcra,  uvw' 
symbol  with  the  new  parameters.     Then 

tt'  =  A'H«,    t»'  =  U7p,    «/  =  Urie. 

29.  In  many  crystals  axes  may  be  discovered  which  mi 
right  auglea  with  each  otlier;  in  others,  axes  of  which  oi»fl_^ 
perpendicular  to  the  uther  two;  and  in  oth^nt,  axes 
equal  anc1«s  with  each  oilier.     In  the  cry^t^ls  vriih  lm^uxI  ^ 
axes,  and  in  some  of  the  cryvtaU  with  rectangular  aic«/ 
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|a«ract«n  may  be  found ;  and,  among  the  remaining  ciystnls 
vilh  RcUDgular  axes,  »ome  which  hare  two  of  the  poramt'tera 
t|«ftL  Upon  the  differencca  in  the  positions  of  the  ates  with 
nuprct  to  each  other,  and  in  the  relation  between  the  para- 
■Men,  ftboTo  enumerated,  is  founded  the  arrangement  of 
aritab  in  s^M^ems. 

1.  lu  the  cubic  system  the  axes  are  rectangular  and  the 
puunetcrs  i*qiial. 

1  In  the  pyramidal  system  the  axes  are  rectangular  and  two 
of  the  panunetera  equal.  lu  thia  system  we  shall  always 
lappOM  0  and  b  equal. 

I.  In  the  rhombohedral  system  the  axes  make  equal  angles 
vitb  each  other,  and  the  parameters  are  equal. 

4.  Ill  the  prismatic  system  the  axes  are  rectangular. 

5.  in  the  oblique  system  one  axis  is  perpendicular  to  each  of 
oth**r  two.     We  shall  always  suppose  the  axis  or  perpen- 

to  each  of  the  axes  oz  and  ox. 
The  anorthic  system  includes  all  crystals  which  cannot  be 
to  any  of  the  preceding  systems. 
The  different  systems  of  cnataliization  are  further  dis- 
by  ihii  various  kinds  of  symmetry  observable  in  the 
of  the  faces  of  the  crj'stals  belonf^ing  to  them. 
occur  having  the  symbol  hkL  it  will  generally  be 
red  by  the  faces  haring  for  their  symbols  certain 
inugements  of  ±  A,  ±  k,  ±  ^  determined  by  uiwe  peculiar  to 
m/k  srstem,  and  which  will  be  fully  explained  when  we  come  to 
iaaive  each  system  separately. 

80.  A  *  form'  in  crystallography  is  the  figure  boimded  by  a 
gimi  £»ce  and  the  faces  which,  by  the  laws  of  symmetry  of  the 
tjjtbtsa  of  crvstaliization,  are  required  to  coexist  with  it.  A 
form  will  b*>  denoted  by  the  symbol  of  any  one  of  its  faces. 
The  '  holohedral  forms'  of  any  system  are  those  which  pos- 
higheat  degree  of  symmetry  of  which  the  system  ad- 
•llcmihodral  forms*  are  those  which  may  be  derived 
ifdral  form  by  supposing  half  of  the  fiices  t»f  the 
d  according  to  a  certain  law. 
The  ligure  bounded  by  the  fiices  of  any  number  of  forms  is 
eiQed  a  *  conibiuation*  ot  those  lorms. 

31.  The  elements  of  a  crystal  are  the  inclinfltions  of  the  axes 
loz,  eox,  XOT,  and  the  ratios  of  two  of  the  pimuneters  a,  6,  c, 
to  the  third.  In  tlie  cubic  system,  where  the  axes  are  rectan- 
pUr  and  jwrameters  equal,  all  the  elements  are  determined. 
In  the  pyramidal  system,  where  the  axes  are  rectnnguliu*  and 
two  of  tfie  parameters  are  equal,  the  ratio  of  either  of  them  to  the 
third  ia  the  only  variable  element.  In  the  rhombohedral  syste 
iriters  the  axes  make  equal  angles  with  each  other  and  the  p 
neters  are  egaal  the  angle  between  any  two  of  the  aics  ia 
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only  variable  element.  In  the  prismatic  system,  wHere  the  aies 
nrc  reotrniijaliir,  the  ratios  of  tMO  of  the  parametorB  to  tlu*  third, 
arc  two  variable  elrnients.  In  the  obliijue  system,  mliere  one 
of  tho  axes  is  at  rifjjht  angles  to  the  other  two,  the  inciioatioQ 
of  the  two  axes  wliieh  are  perpendicular  to  the  third,  and 
mtioB  of  two  of  the  paraiiietenj  to  the  third,  are  three  varia 
elements.  In  the  anorthie  system,  the  angles  bet^vceu 
axes  ATid  the  ratios  of  two  of  the  parameters  to  the  third, 
oil  variable. 

In  practice  it  is  found  more  convenient  to  subatitute.  for  the 
eleraeuta  enumerated  above,  certain  angles  from  which  ths 
angles  of  the  cn'ittal  can  be  readily  computed.  The  angular 
elements  appropriate  to  each  system  will  be  given  in  the  section 
devoted  to  that  eystem. 

Tho  Reometrical  description  of  a  crystal  is  complete  when  we 
have  given  the  angular  elements,  the  symbols  of  the  simpla 
forms  of  whicli  it  is  a  combination,  and  the  symbols  of  its 
cleavage  forma. 

OUBIO   BTSTBM. 

82.  In  the  cubic  system  the  cryatallographie  axes  nre  at  rigbt 
angles  to  each  other,  and  the  parameters  are  all  equaL 

y3.  Tlie  form  hkl  is  bounded  by  all  the  fnoeH  having  for  Uuir 
8\Tiibols  the  different  arrangements  of  ±  h,  ±  X*,  ±  /,  taken 
three  at  a  time.  When  h,  k,  I  are  all  different,  they  aflbrd  the 
forty-eight  arrangements  contained  in  the  amiexed  table. 
Wlien  the  values  of  any  two  of  the  indices  are  equal,  or  when 
one  of  them  ii  zero,  the  number  of  arrangements  will  roduoe 
itself  to  twenty-four.  When  two  of  the  indices  are  equal,  and 
tho  third  is  zero,  the  number  will  be  twelve.  "VVTion  the  three 
indices  are  equal,  it  will  be  eight,  and  when  two  indiced  arv 
KerO}  it  will  be  aii. 


h  k  I 

k  I  h 

I  h  k 

I  k  h 

k  h  I 

kikM 

h  k  i 

k  I  h 

I  h  k 

I  k  h 

k  h  I 

wi 

h,k  i 

k  I  h 

I  h  i 

/  k  h 

k  A   / 

h   I  k 

h  k  I 

k  1  h 

1  k  k 

1  k  h 

k  h   I 

''"\ 

h  i  i 

k  1  h 

1  h  k 

1  k  k 

k  h  I 

h  Ik 

h  k  I 

k  I  h 

I  h  k 

i  k  h 

k  h   I 

h   i  k 

k  k  I 

h  i  k 

I  h  k 

X  i  h 

k  A    I 

h  1  k 

h  k  1 

k  I  h 

I  k  k 

I  k  I 

k  hi 

ib  ii 
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u 


no.  ^ 


no.  9. 


If  fKo  suppose  k 
tlie  greatest,  and 
least  uf  the  three 
JmoqiiAJ  indu*es  hU, 
a,  will  rt'pn'm?nt  the 
Ibutioa  of  the  polfs 
of  tht*  fiirni  hit,  on  the 
surf;Rv  of  the  sj)here  uf 
ion. 

0  exhibits  the 
of  the  forms  ob- 
by  rnjiking  one 
Ithe  Luiltces  zero,  or 
:m^  two  of  them 
Botli  figures 
the  pules^  of  the 
ts  lix>,  111,  and  loi. 
[85.  The  form  bound- 
either  by  all  the 
of  the  form  hkl^ 
vhicb  hare  an  odd  uum- 
^v  of  postive  indices, 
mjhx  all  the  faeeswhich 
^fc  aa  odd  numlxT  of 
^ktiTe  indices,  Ls  said 
To  be  bemihednLl  with 
ioelined  faces,  ai»d  will 

|dent>tt'd  by  the  ay  m- 
I  cAj17.  where  hl'l  is 
ita  Ucea.  The  upper  and  lower  halves  of  the  table  in  (33) 
coataxn  the  symbols  of  the  (acoe  of  (fAX7,  ich/A  rcHpcctivcly. 
H^f  ^^  fiurface  of  the  sphere  of  projeetiou  be  divided  into 
Bbt  triimfflea  by  zone-cindes  throu(»h  every  two  of  the  poles 
Hfee  form  loo,  the  poles  of  Khkl  ^vill  be  found  iu  four  alternate 
Bkn^les,  and  those  of  nhkl  in  the  remaining  four  alternate 
tnanglea. 

36.  The  form  bounded  either  by  all  the  faoes  of  the  form 
Ul,  the  indices  of  which  Mand  in  the  onler  hHhl-,  or  by  «ll  the 
the  indices  of  whirh  Rtand  in  the  onler  IkhiA:  is  «!vid  to 
hemihrdral  with  ^mrallel  faces,  and  will   Ive  denoted  by  the 
vhki,  where  kl'l  is  the  symbol  of  any  one  of  its  faces 
it  and  left  halves  of  the  table  in    (38)  conUin 
__„  of  the  Ciees  of  nhU,  nJkk  respectively. 
If  tho  aur£a^  of  the  sphere  of  projection  be  dinded 
B  6 


the 


i 
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twenty-four  triangles  by  Roue-circlea  pussing  t!irouj»K  every  tvo 
of  the  poles  of  the  form  in,  the  polea  of  vhH  will  he  found 
in  twelve  alternate  triangles,  and  the  poles  of  jtM-A  in  the 
remaining  twelve  alternate  trianglee. 

37.  Any  number  of  holohcdral  forma  may  occur  in  combination 
Mith  each  other,  and  with  any  hemihedrnl  forms  with  inclined 
faces,  or  with  any  hemihedral  forma  with  parallel  faces,  Hei 
hcdral  forms  with  inclined  faces  have  never  been  obsorred 
combination  with  hemihedral  forma  with  parallel  laces. 

88.  To  find  the  position  of  the  pole  of  any  face. 

Let  A,  B,  0  be  the  polea  of  lOo,  nio,  ooi,  and  let  p  be 
pole  of  hkl,    BC,  CAy  Afi  are  quadrants. 


COB  PA 


C08PB  = 


COBPO  = 


tanPA-B 

89.  To  find  the  distance  between  the  poles  of  any  two 
Let  P  be  the  pole  of  hkl,  q  the  pole  oi pqr.    Then 
COBPO  =  ^/>  +  h  +  Ir 

40.  Tlie  poles  of  the  form  hJcl  are  symmetrically  arranged 
respect  to  zone-circlea  through  every  two  of  the  poles  of 
form  100,  and  through  every  two  of  the  poles  of  the  form  l] 
The  poles  of  Khkl  are  synunetrically  arranged  with  respect 
the  zono-circlea  through  ever)'  two  of  the  poles  of  the  foi 
HI;  and  the  polea  of  rhkl  are  symmetrically  arranged  wii_ 
respect  to  zone-circles  through  every  two  of  tbe  poles  of  tha 
form  100. 

41.  Two  hemihodral  forms,  cither  with  inclined  or  paral 
faces,  derived  from  the  some  holohcdral  form,  are  identical  in 
respects,  position  exct^pted  j  for,  by  turning  the  sphere  of  pi 
jection  through  two  right  angles,  n>imd  any  two  opposite  pol 
of  the  form  loo,  the  pnle«  of  nhkl  come  into  the  places  of 
poles  of  irA/7,  and  the  polea  of  vkkt  ct-M         '     :'       ' 
poles  ofvlkh.  Hut  a  combination  of  «/' 
'^'fi'eront  from  a  cotzLbin&tion  of  xhkl  and  x^^r  ;  and  a  cutul 


k 

h 

r 

ria.  10. 

0 

^(A>  ^  k'  +  V)  ■ 
k 

A\ 

^(V  -h  A,""  +  /')  • 
I 

1    \ 

^(Vi-^'  +  V) 

'^ — 

I 
—  J,      tanpBC    = 

tanPCA  =   T 

crnic 

ikni  cf  riir/and  rpqr  is  etsentialljr  different  from  a  coinbinatiou 
d  rhki  &od  Trqp. 

42.  If  the  distance  between  the  poles  of  any  two  fikses  of  either 
the  Ibrnu  hko,  hkk,  he  given,  and  we  e:xpre88  tbe  ooaino  of 
prtn  ditftance  in  terms  of  the  indicea  of  the  faces,  we  ob 
an  eqpation  from  which  the  indices  mar  bo  found, 
r  the  distances  between  the  pole  of  any  face  of  the  fonn 
[i!,  imd  the  poles  of  each  of  two  other  fkcea  of  the  same  form, 
givtru,  and  we  eippesa  the  cosines  of  the  ^ven  distances  in 
II  of  llie  indices  of  the  (aces,  we  obtain  two  equations  from 
the  indicea  m.\v  be  found. 
4S.  In  the  foUowin":  description  ofthe  diflcrcnt  aimplo  forms  of 
cubic  BV8t«m,  the  letter  placed  upon  the  edge  in  wliich  any 
(■ces  intersect,  will  be  used  to  deuoU^   the  anj^le  between 
to  the  two  faees.     The  edges  at  which  equal  angles  are 
mk  hy  the  intersecting  faces  are  denoted  by  the  same  letter. 
Ibt  unoigement  of  the  poles  ia  shown  in  figs,  tj,  9,  ss.     The 
muaber  of  fiices  is  given  in  (33). 

Thf  ffmn  100  (fig.  il)  has  six  fac^^s,  and  is  called  a  cube, 
beii»g  parallel  to  those  ofthe  cube  of  geometry. 

45.  Tlie  form  ill   (fij;.  12)  has  eight  feces,  and  ia  called  an 
m,  its  faces  being  parallel  to  those  of  u  regular  octa- 

D  =  7tf*  ai'-7. 

40.  Tb£  form  uiii  (fig.  is)  is  a  regular  tetrahedron. 
T  =  io&°  aa'*8. 


I 


ne.  n. 


no.  18. 


FIO.  13. 


i 


47.  In  a  combination  of  the  forms  loo  and  ill    (fig.  14), 
tlw  fiwe*  of  one  form  truncate  the  solid  angles  of  the  other. 

A  normal  to  any  face  o,  of  the  form  in,  makes  an  angle  of 
W"  u'  with  a  normal  to  any  adjacent  fiice  a  of  the  form  loo. 

In  a  combination  of  the  forma  loo  and  jclll  (fig.  le),  the  tji'- ' 
of  100  truncate  tbe  ed^es  of  aJU. 


14 
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no.  14. 


no.  16. 


48.  The  form  loi  (fig.  15)  has  twelve 

faces,  and  ia  called  a  diHlecahedron. 
o  =  00°. 

Any  two  alternate  faces,  meeting  at 
their  iicut*?  angles,  make  with  each  other 
an  angle  of  oo". 

49.  In  a   cotubiiiation   of  the   forma 

100  and  101  (fi^.  ir),  the  fhoea  of  loi 
truncate  the  edges  of  loo. 

A  normal  to  any  face  d  of  the  form  loi 
makes  lui  angle  of  ■W'^  with  uonnaU  to 
each  of  the  adjacent  faces  a  of  the  form 
100,  an  angle  of  iZb^  ^nth  normals  to  each 
of  the  opposite  faces,  and  on  angle  of  90° 
with  normals  to  each  of  the  two  remaining 
faces. 

Tn  a  combination  of  the  forms  ill 
and  101  (tig.  18),  the  Ikcea  of  101.  trua* 
cate  the  edges  of  ill. 

A  normal  to  any  face  J  of  the  form 

101  makes  an  angle  of  35°  i(j'  with  nor- 
mals to  each  of  the  adjiieent  faces  o  of 
the  form  ill;  an  augle  of  lu^  44' with 
normals  to  each  of  the  opposite  foce^, 
and  an  angle  of  Do'^  with  normals  to  each 
of  the  four  remaining  faces. 

60.  The  form  AAo  (fig.  19)  has  twenty- 
four  faces. 


cosr  := 


OOBO  = 


n&.  16. 


no.  IT. 


PIO.  IS 


IH^H 

"V 

^^^^^^^                           CUBIC 

.1 

^V         In  the  form  3io,    t  =  8fl°  58',    o  =  sfl''  62*. 

■ 

^H             In  the  form  310,      F  =  63*^    8',      O  =  36°  6l'. 

^M 

^H           In  tJie  forni  320,     f  =  22°  37',     o  =  *«'  11'. 

^M 

^H           In  the  form  fiao,     f  =  M°  sV,     o  =  80°  ^f. 

■ 

^V                                                                                   FIO.  90. 

3 

^^B  oi.  ku  IDC  lumi  itua/v,  n  ucuis  CTcabur             y^~ 

r^ 

L-^ 

^H         In  the  form  tOis,    s  =  53*^   a',    v  =  es^ 

24'. 

^H         In  tbo  form  iross,    r  =  37°  22',    u  =  B2^  3i', 

^ 

^B          In  the  form  irt)34,     D  =  73°  **',     C  =  »l°  w'. 

^H  52.  la  a  cumblnatlou  of  the  forms  lOO,  hko,  the  fuces  of 
^Hlnmcat«  the  solid  angles  of  hko,  in  which  the  edges  0  meet. 

100 

^m     no,IOO  =  26*^  34',      210,010  =  68°  26',      310,001  =  00°  O'. 

■ 

^H     110,100  =  18''  96',      810,010  =  71°  34',      810,001  =  00°  OT. 

■ 

^B     Ma,H»  =  33*^  41',      320,010  =  66^  11»',      320,0(Jl   =  yo°  o'. 

■ 

^P     410,100  =  14°    »',      410,010  =  75<^  68',      410,001  =  00°  o'. 

■ 

r        490,100  =  86°  Ba*,     430,010  =  68°    fiT,     430,001  =  90°  o'. 

■ 

Ik     »!n,100  =  21^  !«',      620,010  =  68°  18',      630,001  =  00°  o'. 

I 

^P    8W,10n  =  38°  «',      640,010  =  61°  20',      540,001  =  90°  o'. 

■ 

r     1b  a  conibinatiou  of   the  forms  ill,  hko,  the  facea  of  111     H 
1   tnuNflte  the  volid  «igle«  of  hko,  in  which  the  edges  f,  o  meet.       f 

^^^^              810,111   =  39°  44'.      310,111   =  43°     6'. 

m 

^^^B             330,111  =  36°  40'.      620,111  ^   11°  22^. 

■ 

^^^^K  comhination  of  the  forms  lOO,  irUitA,  the  foees  of 
^^^^Be  the  edges  d  of  wokh, 

t       In  a  combination  of  t)\o.   forms  ill,  tioA-A,  the  faces  of 
^buncate  the  solid  angles  in  which  the  three  edges  v  meet. 

100     B 

1 

^^  53.  The  form   hJck,  h  being  greater 

1      than  k  (fig.  2l),  has  twenty-four  uices.               , 

FIQ.  SI. 

1 

M 

B     ««„-«**+*'           \ 

^^^^_           C08T  ^   -  i — i^i-  .                                  > 

p  (     u    y 
V     V      7 
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In  the  form  211,     d  =  48°  11', 

F  =  sa"  8»'. 

In  the  fonn  311,     d  =3  35°    0', 

P  =  60*'  29'. 

no.  ss. 

64.  In  the  form  f-kkk  (Bg.  2s), 


COfiF  = 


COST  = 


VTW 


In  the  fonn  rtii,    r  =  33°  33',    t  =  7o°  8a'. 
In  the  form  k311,    r  =  50°  so',    t  =  6o°  «>'. 

55.  In  a  combinAtion  of  the  forniB  100,  \hhy  three 
"hkky  foruiing  the  soliil  anf^'lo  in  which  the  three  ed^OB 
appear  upon  each  of  tlie  unglea  of  100. 

m,100  =  SB*'  W,  211,010  =  66°  64',  811,001  =  66°  M' 
811,100  =  96°  14',  811,010  =  78°  37',  311,001  =  78°  «7', 

In  a  combinfttion  of  the  forms  100,  Khkh,  three  faces  of  thci 

latter,  fonning  tho  solid  angle  in  which  the  three  edges  p 
appear  upon  caoh  alternate  angle  of  loo. 

^In  ft  c<)ml>inati(»n  of  the  forma  111,  hkk,  the  iaoea  cf 
truncate  the  solid  angles  of  hkk  in  which  the  edges  F  meot. 
6 


811,111  =  19°  88 


811,111  =  99°  80. 

no.  S8t 


56.  The  form  khh,  h  being  greater 
thou  k  (Hg.  33),  has  twenty-four  faces. 


C08D  = 


cos  a 


A'  +  %hk 
2A«  -f  *• ' 


In  the  form  122,  d  =  88°  6?',  O  =  87°  16'. 
In  the  Xorm  183,  d  s  s6°  88',  e  =:  S7°  69^. 
In  tho  form  938,     u  =:  60°  9o',     0  =  17°  20'. 


ct;bic  ststsh. 
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57.  In  tbe  form  nkhh  (fig.  24)^ 


co«o 


OMT  = 


2A'  +  A* ' 


8A'  +  -f 
Uie  form  rtaa,    g  =  27°  le',   t  =  90**  o'. 


k  In  a  conbination  of  tbe  forms  lOO  and  XrA/i,  tliree  focea 
JUA,  fanning  the  solid  angle  in  which   the  three  edges  o 
appear  upon  each  of  the  angles  of  loo. 

1»,100  =  70°  32',  122,010  =  48*  ll',  122.001  =  48°  ll'. 
181100  =  7iP  44',  133,010  =  4(J°  3o',  133,001  =  48°  80'. 
SU^OO  =  04°  40',  233,010  s  60°  U',  283,001  =  60°  14'. 

In  %  coTobLoation  of  the  forms  100  and  tcJchh^  three  faces  of 

litter,  forming  the  solid  angle  iu  -uliich  the  three  edges 

faeet,  appear  npon  each  alternate  angle  of  loo. 

In  ft  combination  of  the  forms  ill  and  khh,  the  pairs  of 

of  tbe  latter  that  iutersect  in  s,  truncate  the  edges  of  ill. 

Itf^U  =  15**  48'.      133,111  =  22°  o'.     233,111  =  10°  l'. 


710.  25. 


.  The  form  hU  (fig.26)  has  forty- 
fiices. 


C08D  ^ 
COBf  = 

coeo  = 


A"  +  ifcM^' 

V  +  if  +  r* 


tie  form  821,  d  =  81°    o',  P  =  Bl°  47',  0  =  21°  47'. 

la  tbe  form  431,  D  =  22°  37',  r  =  16°  67',  0  =  32°12'. 

In  the  form  421,  D  =  26°  13'.  r  =  36°  67',  o  =  17°  46'. 

Id  tb«  form  7aa,  i>  =  Ji°  w',  r  =  43°  13',  o  =  8i°  !»'• 


IS 
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60.  In  the  form  tchkl  (fig.  se), 


no.  a«. 


COSF  = 


C03G 


coaT  = 


A>  +  i-i  +  r' 

V  +  jfc>  +  P' 

y  -  a^? 
A'  +  At*  +  /* 


In  the  form  ic321,    V  =  21®  47',    O  =  31**  *7',    T  =  69°  B' 
In  the  form  ir63l,    p  =  a?**  4u',    o  =  «7°  W,    x  —  67°  7' 


61.  In  the  form  :tlkk  (fig.  27), 


no.  ST. 


C08D  = 


COflW 


cosu  = 


V  +  V  -  /' 


h' 

+ 

i^ 

+ 

P' 

i» 

— 

;t» 

H- 

P 

A» 

+ 

jfc» 

+ 

r' 

X-/ 

+ 

M 

+ 

/i>t 

h^  ^  k^  -t  2*' 


In  the  form  riss,  D  =  80°  o',  w  =  M°  37',  r  =  S8°  IJ*. 
In  the  form  ttISI,  d  —  36°  IS',  W  =  81°  4«',  U  =  48*  ll'. 
In  till*  form  Jrl35,    l)  =  10°  SS',    W  =  B0°  66',    r  =  48°  SS*. 

62.  In  a  combiuatian  of  the  forms  100,  hkl,  blx  faces  of  AH, 
forming  the  solid  angle  in  which  the  edges  F,  0  meet,  ftppeur 
upon  each  of  the  :uigles  of  lOO. 

331,100  =  88°  4S',  321,010  =  67°  41 ',  321^1  =  74°  30', 


421,100  sas  Btt°  IS',  421,010  =  fl4°    t',    421,001    =  77°  2*'. 


I 


431,100  =  38°  20',  431,010  =  53°  fis',  431,001  =  78°  4l' 
531,100  =  82°  19',  &31,010  =  S(l°  33',  631,001  =  90°  Iflt^ 
731,100  =  24°  1R',  731,010  =  67°  l',  731,001  =  88°  3l'. 

In  a  combination  of  the  forma  lOO  and  kAW,  six  fiicea  of  tie 
latter,  forming  the  solid  nngle  in  wliich  the  edges  r,  Q  meet, 
nppi^iir  upon  the  alternate  angles  of  loo. 

In  fl  coinhinfttion  of  the  forms  loo  and  rtkh^  three  faeea  of 
irMA,  fornunir  the  soliJ  allele  iuvrhleh  tlie  edges  u  meet,  npptop 
upon  each  of  the  ani^leH  of  i(H>. 

Ill  a  1       ■  \u  and  AH  or  <hA-J^  the 

of  m  t!'  u  wliich  the  cdg«t8  r,  o  mt 

321,111  =  38"  13'.   421,111  =  B8°  B\      *31,1U  =  36^ 
631,111  =  SS°  3o  .  731,111  =  84°  14'. 
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In  A  combination  of  the  fonuB  in  and  iclkh,  tho  faces  of  in 
tnmcate  Uie  nolid  aagles  of  the  latter,  in  which  th<>  edges  c 

Pig.   96    shows  the  amuigenieDt  of  the   polca   of  tho 
vf  the  preceding  forma  on  an  octant  of  the  sphere  of 
fvojectioiL. 

no.  88. 


Of  the  preceding  fomis,  those  which  have  the  aimpleat  indices 
— tho  enne  lOo,  octaliedrou  ill,  and  dodecahetlroii  on,  occur 
much  Dion?  fffquentl^  than  the  others.  It  dw*  not  appear 
that  tavf  clcavuges  Imve  Iktii  ot>80rvrd  oxtvpt  parallel  to  the 
Ikoea  of  uno  or  more  of  the  forms  lOO,  ill,  on. 

PTBA^nDAL   STBTEM. 

Oi.  In  thp  pvramidal  sjstem,  the  crystnllogmpliio  fixes  moke 
right  n  'li  each  other,  and  the  lir«t  and  second  pam- 

m«tor-  1 

05.  imded  by  all  the  fncM  which  have  for 

their  >■■  lit  arrangemc'tits  uf  ±  h,±  k\  ±  ^  in 

wliich  I  hold»  the  b«t  place.     When  A  and  h  arc  different,  they 


Ah 
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afford  the  aiitcen  arrangements  contained  in  the  annexed  tabic 
AVhoQ  one  of  the  indices  ia  zero,  or  wbeu  h  =  k,  tbu  auajl><?r 
will  bo  eight.  "VDien  I  ia  zero,  and  h  =r  ky  or  when  one  uf  tLe 
indices  A,  k  w  zero,  the  number  will  be  four.  When  h  and  h 
are  zero,  it  will  bo  two. 

hk  I  It  kJ  1  h  I  IJJ 

Jk  I  hJ'J  kJ  I  k  hT 

1  hi  k  h  I  Itll  1  kl 

khl  1  h  I  k  kl  hie  I 

66.  If  we  auppoao  A  to  bo  "»•  ««• 
greater  than  A",  the  annexed 
figure  will  represent  the  ar- 
rangement of  the  poles  of  tho 
form  hkl  on  the  Bur&oe  of  tho 
sphere  of  projection. 

67.  Tlie  form  bounded  either 
by  all  the  facea  of  the  form  hkl 
which  have  an  odd  number  of 
positive  iniiices,  or  by  all  tho 
facea  of  tho  fonn  hkl  which 
hare  an  odd  number  of  nega- 
tive indices,  is  said  to  be  hemi- 
hedral  with  inclined  facea,  and 
will  be  denoted  by  the  symbol  Khkly  whero  hkl  ia  the  Bymbol  of 
any  one  of  it»  faces. 

Tho  aymbola  of  the  faces  of  xhkl  are  contained  ui  the  first  ami 
Beoond  columns ;  those  of  Khkl  in  the  third  and  fourth  colunma 
of  the  table  in  (65). 

If  the  surface  of  the  sphere  of  projection  be  divided  into 
eight  triauglea  by  zone-circlea  through  the  roles  of  the  form* 
001  and  loo,  the  poles  of  Khkl  will  be  founa  in  four  altcmat* 
triangles,  one  of  which  contains  the  pole  of  the  face  ill.  The 
poles  of  tho  form  thkl  will  be  contained  in  the  remaining  foor 
alternate  triangles. 

68.  The  pyramidal  system  admits  of  a  second  hemihedral  fonD_ 
with  inclined  faces,  which  is  bounded  by  all  the  faces  of 
form  hkl  in  which  the  order  of  A,  k  chjuigeB  with  the  sign 
ami  wliich  will  be  dL-nolciI  by  the*  b)tu1m)1  \hkK  where  hkl  is 
s^Tubol  of  aoy  one  of  it*  fucos.     The  nymlxtlii  of  the  facL-a  of 
Jorm  \hkl  are  contained  in  the  (irMt  aud  fiiurlii 
af.\A'A/'m  tho  HOCutu\  and  third  culunms  of  th< 

I^  tho  Burfkco  of  the  aphcro  of  ^jwjec^u  \i»i>  ^iiwJwA. 
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■li^  tiian^ee  by  great  circles  through  the  poles  of  the  forms 
B401  and  110,  the  poles  of  \hkl  will  be  found  ia  four  alternate 
Btriingicrs,  &dJ  tht.'  poles  of  the  form  \khl  in  the  reuuuuing  four 
Itlbenuite  triangles.  M 

I  69.  The  form  bounded  by  all  the  faces  of  the  form  ^17,  in™ 
BYiich  the  order  of  A,  k  is  tho  same  or  diiferent,  according  aa  A,  jfc 
■Ane  the  same  or  different  sigus^  is  said  to  h\y  hemihedral  with 
^^HM  &ee8,  and  wlU  be  denoted  by  the  srmbol  ichkU  where 
HBib  the  symbol  of  any  one  of  its  faces.  1* he  sj-mboLs  of  the 
■fimi  of  the  form  irhkl  are  contained  in  the  first  and  third 
H  eolaiBiu ;  those  of  irkkl  in  the  second  and  fourth  columns  of  the  ^ 

■  libleiii  («o).  f 

■  If  the  surface  of  the  sphere  of  projection  be  divided  into 
I  eifht  limes  by  zone-circles  through  the  poles  of  the  forma  100, 
1 110,  the  p«>Iea  of  irhkl  will  be  found  in  four  nltomatc  lunes ;  and 

■  tW  ef  Tkhl  in  the  remaining  four  alternate  limes. 

I  70.  Tlie  form  bounded  by  all  the  faces  of  the  form  hkl^  in  which 
I  the  order  of  the  indices  A,  k  is  the  same  or  different  according 
I  M  an  udd  number  of  the  indices  are  positive  or  negative,  is  said 
H  Ur  be  hemihedral  with  asymuiL^tric  faces^  and  will  be  denoted  by 

■  the  Bjnibol  ahkl,  where  hkl  is  the  symbol  of  any  one  of  its 
I  &ctifl.   The  upper  and  lower  tialves  of  the  table  in  (6S),  contain 

■  tltf  sTmbulb  of  the  faces  ofuhkl,  akhl  respecdrcly. 

I  The  poles  of  ahkl  are  the  eight  alternate  poles  of  the  form 
I  Vd;  anil  the  poles  of  akhl  arc  the  remaining  eight  alternate 

■  polM  of  the  form  hkl. 

B    71.  The  poles  of  the  form  hkl  are  fijTnmetrieally  arranged  >vith 
Inspect  to  eacli  of  the  five   zone-circles   drawn    through   tho 
Kpoles  of  every  two  of  the  forms  001,   ion,  no.      The  poles  of 
Wtikl  are  symmetrically  arranged  with  respect  to  the  two  zone-  fl 
■jiftleA  drawn  through  the  poles  of  the  form  001,  and  those  oP  ™ 
He  form  no.     The  poles  oi  \hkl  are  symmetrically  arranged 
kth  respect  to  the  two  zone-circles  through  the  poles  of  the  ^ 
■brio  001,  and  those  of  tho  form  luo.     Tho  polos  of  irhkl  are  ■ 
Srmmctrically  arranged  with  respect  to  tho  zone-circle  paming 
through  the  poles  of  the  fonn  iw. 

72  The  two  hemihedral  forms,  either  with  inclined  or  with 
pAfillel  faces,  derived  from  the  same  holohedral  form,  are 
idantical  in  oU  respects,  potsition  excepted ;  for  by  making  the 
»hcTO  of  projection  revolve  through  two  right  angles  round  two 
jsite  poles  of  the  form  100,  the  poles  of  Khkl  and  trhkl  come 
ttie  pUces  of  those  of  McJ  and  irkhl  respectivel}' ;  and  by 
"_  it  rerolve  through  t^^o  right  angles  round  two  opposite 
of  the  form  no,  the  poles  of  X AX-/  come  into  the  places  of 
tho«e  of  Kkhl,  The  two  hemihedral  forms  ahkl,  akhl  ore  CBsen- 
txilly  diferent. 
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73.  To  find  the  position  of  any  pole. 

Let  A,  B,  c  be  the  poles  of  lOO,  oiOj 
001 ;  E  tlie  iliatiuice  between  the  jwIoB 
of  101,  iioi ;  p  the  pole  of  hkl. 

BC,  CA,  AB  are  quadranta. 

COtB, 


FIO.  30. 


tanpjLB  = 

tanFBA  Bs 
tauBOi.  = 


cot  B, 


COtPA  =  -C08TAB  =  -  tailECOBPAC. 
k  I 

k  k 

COtPB  ^  -OOBPBA  =  -tailECOSPBG. 
h  I 

cot  PC  =  -  cot  E  COS  PCX  =  -COtECOSPCB. 
A  k 

tanPC=^-^^t_^tanE. 

X  13  the  angular  element  of  a  crvHtal  belonging  to  the  pjr»» 
mulol  svBteiu. 

7-4.  In  the  fimn  ?ih\  let  the  distance  between  two  pi 
K,  F  or  M,  acodnliiig  jw  tlioir  pyiubols  differ  only  in  the  - 
X.*,  the  order  of  tlic  indicea  A,  k,  or  in  the  order  of  tho  indices 
k,  k\  and  the  signs  of  /«  or  k'.     Then 
t 
tan  ^K  =  -,    r  =  oo°  —  k,    m  =  00°. 
h 

75.  In  the  form  hi)!,  let   h  be   the  dinliunt*  U'lwt- 
poles  dirtVriufij  only  in  the  sign  of  /,  T  tlie  diatance  I- 
two  poles  difleriny  only  in  tlw  arriLn^ment  of  A,  0,  £  the  lUs- 
twcc  btitweeu  tlie  poleo  ooi,  loi.     Then 

tanjt  =  -cotE,    cosp  =  (ainjL)'. 


70.  In  tho  form  AA/,  let  k,  l  be  th«  diMancMi  betwem 
poles  diferiiig  only  iu  tho  signs  of  A,  /  ro6i«ietiveJy.     Thea 

taii|L  r=  Icoe^cotSr    ooflK  =  (ein^i.)'. 
n 


rrvAans^L  ststev. 
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77.  Let  n,  Kj  L  be  tlie  distance  between  anj  two  poles  of  th* 
Ibnu  4J17»  diifcring  onlr  in  the  si^s  of  h,  k,  I  respectively.    Let 
f  be  the  diHtanoe  lK*t\vt*eii  any  two  polca  haviu^  the  iiulices  h,k 
in  diflt-reut  order,  Jind  the  aiiipns  of  the  first,  second,  and  third 
iadiet^  in  ouc,  the  snmc  na  the  sif^ns  of  the  fi]*:*t,  second,  and 
Ihinl  indiet'b  in  the  other.     Let  o  be  t-l»c  distanee  between  any 
two  polee  having  the  iudicee  A,  k  in  diftereut  order,  the  signs  of 
the  first  aud  seoiMwl  indices  lu  one,  diiU-reut  from  the  signs  of  i 
the  first  ami  fai'ef>nd  indices  in  the  other,  the  sign  of  tlie  third 
index  beiii^  the  Mine  in  both  ;  and  let  M  be  tlie  distimee  be-. 
twe<ea  auy  two  pole^j  dlHering  mdy  in  the  order  of  the   iiidicea 
J^  k,  and  in  the  siga  of  one  of  them.    Then 

h  I 

tau*  =  -,    tanAi'  =  -cotxcoe^, 

h  '         h 

sin^K  =:  coe^tsin^,     &in|B  s=  cos^LCOS^, 

ftinjo  =  COB  J  L  sin  ( is'' +  ^), 

siujr  s=  cos  J  LCDS  (is*' +  ^), 

COBM  =   (sIdJl)*. 

78.  If  th«  distniee  behrera  two  poles  of  either  of  the  formf 
Uo,  holy  hkl  be  given,  tho  distance  between  the  two  poles,  or 
its  supplein«^t,  will  be  one  of  the  area  r,  k,  l,  whence,  from 
the  cxpn?Asion3  iu  {7i).  (76),  (76),  the  indices  may  be  found. 

If  tb«  diatatice  between  auy  pole  of  the  form  hkl  and  each 
of  two  other  polet*  tif  the  same  form  be  given,  the  three  poles 
not  being  in  a  grt-at  circle,  the  given  distances,  or  their  supple- 
ment*, will  be  two  of  the  arcs  jj,  k,  i>,  y,  o,  m,  which  being 
known.  ^  and  L,  and  ilience,  from  the  erpresaiona  in  (77),  the 
indicft*  may  be  found. 

79.  Ijct  A,  a,  c  be  tlie  poles  of  lOO,  oio,  ooi  rcspcctiTely ;  F 
the  pole  of  hkl ^  t^  that  ufyij''- 

Let  (2  be  in  the  zone-circle  pa.     Then 

tan  PA  pk  _  pi 

tani^\        Ay       hr 

Let  «i  bo  in  the  zone-circle  pd.    Then 

taiiPB  _  9^  -- 9* 
tangu       kr       kp' 

Let  Q  be  in  the  »oue-circle  pc.  Then 
tan  PC  _  rh  ^rk 
iaui^        Ip       ^9 
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80.  Let  p  be  the  pole  of  khl,  q  the  pole  ofpqr,  o  the  ppjaaf 
001.    Then 

I 


n/CA'+  ^) 


tan  PC  = 


n/(/  H-  ?') 


J- tant^. 


81.  To  find  the  distance  between  any  two  poles. 
Let  A,  B,  c  be  the  poles  of  the  faoes  mo,  oio,  ooi ;  p,  q  the 

poles  of  hl'ij  pqr ;  and  let  pq  meet  ab  in  m.  Theu,  A,  X*,  /,/p,  y,  r 
being  known,  the  symbol  of  m  ia  known  by  (le),  (20).  tani'CA, 
tnnQCA,  tan  MCA  are  known  by  (73).  Therefore  pcm,  qc^  are 
kuowu. 

tan  PC  = 2 tans. 

cosp]£  :=  cos  PCM  sin  PC. 

tanQM  _  tanQCM 
tanPM       tan  PCM* 

AVlienco  pi),  which  is  either  the  sum  or  dilTerence  of  fm,  qk, 
ia  known. 

82.  Having  given  the  distance  between  any  two  poles,  not 
both  iu  the  zone-circle  100,010,  to  find  e,  the  diistance  between 
the  poles  101,  001,  or  the  angular  element  of  the  crj^atal. 

Let  hkl,  pqr  be  the  avnibols  of  p,  g,  m  the  intersection  of  the 
zone-circles  Pii,  aji.  Then  pcm,  qcm  are  known  by  (19),  (so), 
and  (73). 


sin  (qm_-J-jpm) 

BlU^QM  —  PM) 


8in(<jCM  -\-  pcm) 
8in(QCM  —  pom)' 


The  given  distance  pg  ia  either  QM  -|-  pM  or  QM  —  PM,  the 
fore  PM,  vM  are  known. 

COBPM  =  COS  PCM  BtnPO. 


tons  = 


ton  PC. 


83.  To  change  the  axes. 

Let  the  new  axes  be  the  axes  of  the  zones  coutuiuiag  cv« 
two  of  tbu  faces  iio.  no,  001.     Theu,  w,  r,  w  being  the  imlicca 
of  a  faci*  w  iicn  referred  to  tho  old  axes,  tt',  «',  i^  its  indicoe  wl 
referred  to  the  new  axes, 

tt'  =:  u  -f-  f  I     c'  =  a  —  P,     Ip'  =  w. 

8i.  To  defenuine  tV  and  angles   of  the  form 

whtii  A,  k\  I  take  purtic  i  a. 

The  angle  between  uuriiuiU  to  any  two  fiu^ee  is  obtainfld 
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from  th«  pxpressions  in  (74),  (76),  (76),  (T?),  and  v.\W  be 
dcnot-od  l»y  the  letUT  which,  in  the  nccom[»au^'n)g  fif!;Tii'0,  is 
pinecd  upon  the  edge  in  which  the  ^iwn  iut-es  interacot.  The 
amiiigemcnt  of  th(*  polos  of  the  ditl'opont  fonns  ia  showu  iu 
39.     The  number  of  t aces  U  given  iu  (t^5). 

85.  The  forni  ixil  hnn  twit  pamllel  faces. 

86.  The  fonn  iw)  (fig.  si)  has  four  faces,  of  which  the 
opposite  facet*  ore  paralle),  aitd  tlie  adjacent  faces  perpcndi- 
cuLir  to  each  other. 

V  =  00^. 

R7.  Tlie  form  lio  (fig.  32)  has  four  faces,  of  which  the 
opposite  faces  arc  parallel,  and  the  adjiiceut  faces  per^)eu- 
dicitlar  to  uoch  other. 


88.  In  a  combinatiun  of  the  fonns  too  and  no,  the  faces 
of  cue  form  truucote  the  edges  of  the  other. 

A  uormai  to  a  fnoe  of  one  of  the  abovo  forms  makes  an 
angle  of  ia°  with  uonnftls  to  the  Hdjucent  faces  of  the  other. 

la  i-ombijiatioiiB  of  the  forms  lOo,  no  with  the  form  001, 
the  faces  of  lou,  no,  make  right  angles  with  the  faces  of  ooi, 


Ta  ••» 


TIO.  31. 


iflh 


100       K 


*M  9 


FIG.  83. 


K         K 


The  form  hko  (fig.  83)  hoa  eight  faces  in  one  zone. 
tanjK  =  -,    y  —  oo°—  k. 


In  the  form  no, 

K=6a°    8', 

F  =  36°  £2'. 

In  the  form  3io, 

K  =  Se'*  63', 

F  =  63**     8'. 

In  the  form  sso, 

K  =  67°  as'. 

r  =  aa°  37'. 

In  the  form  430, 

K  =  73°  U\ 

F  =  16°  16'. 

In  the  fnmi  510, 

H  =  22^  37'. 

F  =  67'"  as'. 

In  the  form  530, 

K  =  01°  S6\ 

F  =  a8°  v. 

III  tho  fonn  ?10| 

K  =  la^  ifi', 

F  =  73°  «' 

c 
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90.  In  a  coiBbinatLon  of  the  forms  Ai-o,  ooi,  the  facca  of  the 
form  hki)  make  right  angles  with  those  of  the  form  cmji. 

In  comhLuationa  of  the  form  hh)  with  the  forma  100,  IIP. 
the  &cea  of  loo  truncate  the  edges  k,  the  £&ce8  of  iiu  truncate 
the  edges  f. 

A  uonmd  to  any  face  of  the  form  hko  luakfa  with  normals  to 
the  nearest  faces  of  nw,  no  angles  Jk,  \e  respectively. 

91.  The  form  whko^  bounded  by  the  alternate  fiicea  of  the  form 
kkOj  baa  four  faces,  of  which  any  two  opposite  faces  are  niindlel, 
and  any  two  adjacent  faces  are  perpendicular  to  each  other. 

FIG.  84. 

The  form  hoi  (fig.  M)  has  eight 


02. 

faces. 


93. 


tanjL  =  jCOtB, 
A 

C08F  =  (tsin^L)'. 


In  combinations  of  the  form  hoi 
with  the  forms  ooi,  loo,  xio,  the  faces  of 
001  truncate  the  solid  angles  in  wliich  the  edges  r  meet  :  the 
faces  of  100  tnmcate  the  edges  l,  and  the  faces  of  lio  truncate 
the  solid  angles  in  wliieh  the  edges  l,  f  meet. 

ht)l,oai  =  00°—  |l, 

/*o/,ioo  =  Jl, 

cos(Ao/,iio)  =  coa4o°coB}i«. 


94.  In  the  form  \hol  (fig.  35), 

V  =  180**  —  L,      T  =  I90"  —  F. 

95.  In  combinations  of  the  form  \hol 
with  the  forms  wi,  loo,  no,  the  faces  of 
001  truncate  the  edges  v  ;  the  faee« 
of  110  truncate  the  edges  v;  and  the 
fact»8  of  loo  truncate  the  solid  angles  in 
which  the  edges  i\  t  meet. 

96.  The  form  hhl  (fig.  30)  has  eight 
faces. 

tan^L  =:  7COS4o°COtB, 

C08K  =  (sin  Jl)'. 

97.  In  combiuaUous  of  the  fonn 
hhl  with  the  forms  001,  itxi,  no,  the 
faces  of  001  truucati"  the  *v\'u\  angles 
iu  which  the  four  edges  k  meet ;  the 


no.  M, 
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fiwfti  of  100  truncate  the  solid  angles  in  which  the  edges  x,  i. 
ii>ert ;  and  the  fAcea  of  no  truncate  the  edges  L. 

coa(/*A/,ioo)  =  co8'«''co8}l; 
OS.  Ill  the  form  *,AA/  (fig.  s?). 


FIG.  37, 


W  =  180^—  L,       T  =  180°—  K. 


99.  In  combinations  of  the  form  xfikl 
with  the  foniia  OOl,  lOO,  no,  the  faces 
of  001  truncate  the  edges  w ;  tlie  faces 
of  100  truncate  the  edges  t;  and  the 
faces  of  no  truncate  the  solid  angles  in 
which  the  edges  t,  w  meet- 

100.  Let  p,  Q  be  two  adjacent  poles  of  one  of  the  forms  hkly 
jtOr,  equidistant  from  c  the  pole  of  ooi ;  and  let  the  arc  F<j 
contain  8,  a  pole  of  the  other  form.     Then, 

tauBC  =  cosw^tanpc. 


U  10 

Rices 


101.  The  form  Ml  (fig.  38)  has  sixteen  no.  38. 


k  I 

ianf  =  -,    tonJiiS  -cotB  cos^, 

sin^E  s  coB^Lsin^, 
siu^p  =  C08|l  cos(«°+  f). 

102.  In  comhinntions  of  the  form  AH 
with  the  fom»8  ooi,  loo,  no,  the  faces  of 
oot  truncate  the  solid  angles  in  which  the  edecs  K,  F  meet ;  the 
faces  of  100  truncate  the  solid  angles  in  which  tho  edges  k,  t 
meet ;  and  the  faces  of  no  truncate  the  solid  angles  in  which 
tho  edges  f,  t.  meet. 

Ajt/,ooi  =  90°—  Jl  ; 
cos(AI7,100)  =  cos^i'  cos^; 
CO8(A^/,ll0)  =  C084L5in(45°+  ^). 


108.  In  the  form  Jikl  (fig.  ao), 
nn  ^o  =  co8|l  sin  (46°+  f  )> 
eo0|T  =  coaJlcos^. 

104.  In  comblnntlnna  of  the  fom\  nhkl 
frith  the  form  lite,  tho  luces  uf  loo  truncate 
the«]£ea  t. 

c  2 
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105.  In  the  form  \hkl  (fig.  io), 

106.  In  combinationa  of  the  form  \hM  with  the  form  l\ 
the  fi^)e6  of  110  truucute  the  edges  v. 

107.  lu  the  form  whkl  (fig.  4l), 
coflM  =  (sinjt)*, 

108.  In  the  form  ahkl  (fig.  -is), 
cosu  =  (siajt)*, 

cosiT  ^  CoeiLCOB^, 

cosjv  =  coa^L  8m(io°+  ^). 

109.  In  combinationa  of  the  form  ahkl  with  the  forms 
no,  the  f:icet4  of  loo  trimcatc  the  edges  t;  luid  the  facet  of 
110  truncate  the  edges  y. 


PTG.  40, 


no.  41. 


y 

\ 

\" 

-/ 

x 

•/" 

110.  The  cleamgc*,  in  crvstala  belonging  to  the  p]         

sratcm.  are  parallel  to  the  ^Kres  of  one  or  more  of  the  formv 

001,  lOOj  hoi,  hhl. 


Rno\CBO]n:i)B<ii.  btsteu. 

111.  In  tho  rhombohpdrni  flVHtem  the  axp«  make  cquid 
with  each  other,  and  the  parameters  are  e<juiil. 

1 12.  Tlie  tbrm  hkl  is  bounded  by  uU  the  faces  whieh  ban 
their  symbols  tlie  different  arrangements  of  +  A,   -+-  Jl*. 
to^ethor  with  tlio»e  of  —  A,  —  A*,  —  /.     When  A,  A-,  /  arp 
diflereut,  the  number  of  arrjitij^inpnta  will  be  twelve,  i\»  f\ 
in  tht*  anneifd  tjibb*,  exct?nt  when  tho  indices  nre  o,   ^ 

lu  tliia  ciw,  and  also  when  tvo  oJL  t\io  m^^»a  u«  cx^ 


ftHOKJIOnEIiBJU.   8T8TBM:. 
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Tiumber  will  ]je  »ii ;  and  when  all  three  are  cqmd,  ilie  numbec! 
will  bo  two. 


hkl 

klh 
Ih  k 


Ikh 
khl 
hlk 


hkJ 
klk 
Ikk 


Ikh 
khl 


FIG.  43. 


113.  If  A  bo  al{»ebraicaUy 
the  greatest,  aud  /  the  leiist  of 
thrt«  unequal  indices  A,  k,  /, 
the  aatneicd  figure  w  ill  repre- 
»ent  the  nrmn^cment  of  the 

"f  the  fonn  hkl  on  the 
'  of  the  sphere  of  pro- 
ject luu. 

114.  The  form  bounded  ei- 
thif'^r  hyall  the  fact's  which  have 
for  their  symhol.s  the  dilVerent 
«T»Dgen)eiit3  of  -|-  A,  +  k, 
+  t,  or  by  all  the  fiices  which 
have  for  their  symbols  the 
different  arran^meats  of  —  A, 
—  *»—/,  is  said  to  be  hemihedral  with  inclined  faees,  aud 
will  bo  denoted  by  the  symbol  KhkJ,  where  hkl  is  the  svnibol 
of  any  one  of  its  faces.  The  first  and  second  cohmina 
of  the  table  in  (112)  contain  the  symbols  of  the  form  Kkkl ; 
the  third  and  fourth  columns  those  of  the  form  klikl. 

If  the  surface  of  the  suphere  of  projection  be  divided  into  two 
by  the  itone-ciri'le  through  the  poh's  of  the  form  loT, 
part  will  contain  the  poles  of  Jikh  and  the  other  part  the 
polM  of  fcAW,  except  when  the  sum  of  the  indices  is  zero. 
>rh€^  the  sum  of  the  indices  is  zero,  three  alternate  arcs,  of 
the  «!  urea  joining  the  poles  of  the  form  loT,  C(.iutain  the  poles 
of  t:hkl ;  and  the  other  three  alternate  arcs  the  polos  of  tikjcL 

115.  The  form  bounded  either  by  all  the  faces  of  the  form  hkl^ 
the  in<!ir''?'  df  which  Htand  in  the  onler  hkfhk,  or  by  all  the  faces 
t*  of  which  stand  in  the  order  Ikhlk,  is  said  to  be 
Jic  ,                with  parallel   faces,    aud  will  be  denoted   by  the 

iix>l  vhkl,  where  hkl  is  the  symbul  of  any  one  of  its  fuces. 
tirat  aud  third  columns  of  the  table  in  (lia)  contain  tho 
KTBibola  of  the  faces  of  xhkl ;  the  aecoud  and  fourth  those  of 

If  the  Hurfjico  of  the  sphere  of  projection  be  ^vided  \\it<ij 
tmnnti^  Jufuv  ^r  roae-virt'Ica  ihrouf^i  ihtt  polea   of  l\»e   ?v»rw 
aj,  su,  ioj,  sis  Altcruntc  liuies  yyiU  couUiia  the  polca  oi  M 

c  ti 
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and  the  other  six  alternate  hinea  those  of  vlhJt,  except  when 
the  algebraic  flum  of  two  of  the  indieea  is  equal  to  tVice  the 
third  index.  And  if  the  sphere  of  projection  be  divided  into 
twelve  trianglce  by  zone-circles  through  every  two  of  the  pole* 
of  the  forma  ill,  zTT,  six  alternate  triangles  will  contAin  the 
poles  of  nhkl;  and  the  other  six  alternate  triangles  those  of 
x/AtA,  except  when  the  sum  of  the  indices  is  7,ero. 

116.  The  form  bounded  either  by  all  the  faces  of  hkl  which 
have  for  their  symbols  the  arrongcinontH  of  +  A,  +  X%  +  /, 
which  stand  in  tlio  order  hklh/c,  and  those  of  —  A,  —  Xr,  —  /, 
wlxich  stand  in  the  order  Ikhlk,  or  by  all  the  faces  which  have  for 
their  symbola  the  arrangements  of  +  A,  +  k^  -\-  /,  which  stand 
in  the  order  Ikhlk,  and  those  of  —  A,  —  k,  —  /,  which  stand 
in  the  order  hklhk^  is  said  to  be  heuiihedral  with  as\Tntiietric 
faces,  and  \\'ill  be  denoted  by  the  symbol  ahkl^  where  kkl  is  the 
symbol  of  any  one  of  its  faces. 

The  first  and  fourth  columns  of  the  table  in  (il2)  contain 
the  symbols  of  the  faces  of  akhl ;  the  second  and  third  columns 
those  of  alkh. 

If  the  surface  of  the  sphere  of  projection  he  divided  into  nx 
lunes  by  zone-circles  through  the  polos  of  the  forms  1 1  \  and  2IT, 
three  nltemat^  lunes  will  contain  the  poles  uf  ahkl,  aud  the 
remaiuiug  tlirec  alternate  lunos  the  poles  of  alkh. 

117.  To  determine  the  position  of  any  pole. 

Let  o  be  the  polo  of  111 ;  a,  b,  c  the  poles  of  100,  010,  001; 
F  the  pole  of  hkl. 

OA  =  OB  =  00  =  D,  Bc  =  ci  =  ATI,  oud  the  angles  noc, 
OOA,  AOB  are  each  equal  to  120°. 


tanpOA  =  s/s 


k~  I 


ih~  k~  r 


tan  FOB  3s  s/B 


tanpoc  =  s/3- 


!i>  is  the  aitgular  clement 


tk^l-  h' 
h  -  k 

a-  k  —  k* 


,,»P^->/U[a'-0'-K?-^V+(^-<-)^| 


*  +  *  +  / 

uf   a    rnstal    hi-luucuit» 
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118.  Let  Wfcj^,  p^r  be  any  two  faces  in  a  zoiio  contftimng 
liu    Tbea 

"119.  Let  ovw  be  any  face  in  the  sione  containing  oio,  on. 
Thea 


^■UO. 


tan  (ptitfOu) 


t»    -H    IT 


tan  (010,011). 


V  —  re 

Let  UPC  be  any  Eace  in  a  xone  containing  uT,  oil.    Then 
tHn(wrr,ou)  =  -tanriiT^oiT). 


121-  ^^^len  a,  k,  /,  p,  q,  r  arc  connected  by  the  equationiiy 

;i  =  —  A  +  2-t  +  2/,    y  =  sA  —  *  +  2/,     r  =  2A  +  3>fc  —  7, 

tbe  arc  joining  the  polea  hkl,  pqr^  va  bisected  in  the  pole  111. 
The  forms  hklj  pqr  are,  in  thia  casCj  said  to  be  transverse  ^rith 
n*pect  to  each  other. 

In  crrtnin  cnatals  belonging  to  the  rhombohedral  system,  com- 
biTt'>"  "^  ..fpaire  of  transverse  forms  occur  frequently.  Such  a 
c+'  is  called  dirhonibohodral.    It  may  bo  denoted  by  the 

B)uiiM>i  (///./.  whore  Ai7  '\»  the  symbol  of  either  of  the  two  forme. 

The  poleft  of  the  fonii  hkl  are  Bymmetrically  situated  with 
re0]»ect  to  each  of  the  three  zone-circles  through  the  poles  of 
the  forms  III.  an.  The  poleB  of  the  dirhombohedral  combina- 
tion of  forms  hk!,  pqr  are  symnu'trically  Hituatcd  with  respect 
to  each  of  seven  zone-circles  through  every  two  of  the  poles  of 
the  foniw  in^  sn,  loT. 

122.  The  two  hemihedral  fonns,  either  with  inclined  or 
with  parallel  faces,  derived  from  the  same  holohedral  form,  are 
idontical  in  all  respects,  position  excepted ;  for,  if  the  B])here  of 
projection  be  made  to  revolve  tlirougli  two  right  angles  round 
any  two  opposite  poles  of  the  form  lol.  the  polca  of  *;hkl  come 
into  the  places  of  those  of  Jikl^  and  the  poles  of  -whkl  come 
into  the  places  of  the  poles  of  irlkh.  The  lorms  ahkl^  alkh  are 
esaentiallv  ditf*:*rent. 

123.  1/et  p.  A  l>o  any  two  adjacent  poles  of  the  forms  hkk,  loo 
respectively,  o  the  ncArrst  pole  of  th«  form  ill,  po  =  T, 
ko  ^  ti.  the  ani;iilar  clement  of  a  tTvatol  belonging  to  the 
rhomlwhcdral  ayatem.     Then 

tanT  =  , jtann. 

h  -h  9k 

c  4 


asu 


■■i 
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Tlic  signs  of  tauT,  tano,  -will  ho  the  same  or  diffe 
according  as  the  directions  iu  wliich  po,  ao  are  measure<l 
o,  are  the  same  or  diflbrent. 

12 i.  If  V  bo  the  distance  between  any  two  of  three  poloa  of 
the  form  AAA*,  wliiuh  have  the  ixulices  A,  X*,  k, 

Bin|T  =  sineo^ainT, 

The  distance  between  any  two  adjacent  poles,  one  of  which_ 
has  tlie  indices  +  A,  +  Jt,  +  /,  and  the  other  the  indices  ^ 
—  it,  —  /,  vaU  be  180'^—  v. 

125.  If  i»  be  any  pole  of  the  fonn  hkl,  where  A  +  Xr  +  /  =  o, 
PO  =  00°,  and  if  ii  be  the  distnnce  between  any  two  adjiictjirt 
poles  of  AX.7  having  the  indices  A,  k,  /, 

126.  Let  the  arc  adjoining  any  two  poloa  of  the  form 
having  the  indices  +  A.  +  k,  -f  /,  ])e  n,  k,  i*  or  t,  nccordini> 
A,  X*,  /,  or  neither  of  tlie  ioiiicea,  Iiolda  tlie  wiiue  place  in 
symbolH  of  the  two  poles  ;  t  tlie  distance  of  eithiT  of  the  polea 
from  111;  D  the  distance  uf  any  pole  of  the  form  !oo  from 
the  nearest  pole  of  the  form  HI ;  lift.  24,  2i//  the  angles  suit- 
tended  at  in  by  u,  K,  L.  The  angle  subtended  by  v  will  be 
180°.    Then 

A  +  ^-  +  /  ' 

taaO  =  V3,^-^,4rr 


tan^  =  >/3 


/-  A 


A  —  Ar 
tami/  1=  ^/8— J a -r 

«/  —  A  —  A 


ftinjn  =  sinflpinT,     sinjr  =  Btn^ainx, 
sinji.  =  Binif-eLinT,    ain^T  =  Hinoo''8inT. 

127.  If  r,  the  distance  between  any  two  of  three  equitUatiat 
polea  of  the  fonn  AXX*,  l>o  given,  we  hive 

ainir  s  aiueo^siuT,    tarn:  =  mtanj>, 

(A  -  A-)  =  ±  w(*  +  fi*)# 


KlIOMHOnEDEAL    SYSTEM. 

lower  sign  boiiig  tnkcn  arcortling  as  t  and  d  nn* 

»l    friim    111    in  the  wimo,    i>r  in   clifiepcut   directions. 

ice,  m  bfing  known,  A  and  X'  vmy  l>e  fomid. 

128.  In  thf  form  AX'/,  where  A  +  ^  +  ?  —  0,  the  distance* 

•a  any  twt*  ptilos,  not  a  multiple  ot'Bo'^,  being  known,  wo 

the  disluuio  of  one  of  them  Iroui  the  nearest  polo  of 

sll.     If  thia  diatance  be  d,  h,  k,  I  may  be  found  Jjum 


UnO  =  s/a 


A  +  X:  +  /  =  0. 


.  If  the  distances  between  any  pole  of  tlie  form  hkl  and 
of  two  other  j>o1p8  of  the  same  form  be  given,  the  three  poles 
not  being  xxx  one  xone-cirelc,  the  given  distances,  or  their  6up- 
plemcntd,  will  be  two  of  the  arcs  H,  K,  L,  Y. 


tand 
taneo" 

_  tanJ(K  -  l) 
tan»(K-HL)' 

sinfl     Bin|H 

sinBo^        ainjv' 

tanf 

tAUOO'' 

tanJ(L  +  n) 
tani(L  — n)' 

sin^  __  Bin^K 
sinno''       Binjv' 

toni/f 

_  tan|(K  —  h) 
tani(KH-  n)' 

Bind'     _  siniL 

tauBo'' 

sinoo-"        sinjv 

Two  of  the  four  distances  h,  k,  li,  v  being  known,  t  and  one 
of  the  angles  0,  ^, «//  mar  be  found ;  and  then  the  iodicea  may 
be  iaund  from  the  equations 


tanO  =  v'3 


k-l 


th-k-V 


stanT  coa6  = 


aA  —  k-l 


tano, 


A  +  A'  H-  I 


i^  =  Va 


l-h 


ik-^l-h' 


stanT  CO80  =    /       , tauD, 

^         A  +  X;  +  / 


To  find  the  distanco  between  any  two  poles. 

p,  q  Iw  the  poles  othkLpqr;  o,  a  the  poles  of  111.  UHt ; 
D.  Let  rq  meet  the  zone-cirele  through  the  poles  of  the 
101  in  u.  Then,  h,  k,  Ip,  q,  r  being  known,  the  Hymbol 
of  M  is  known  bv  <l»),  (so).  tanMO.v,  tani'OA,  tant^oA  are 
known  by  (117).  therefore  poii.  (^>M  are  known,  po  \a  given 
utternui  of  u  by  (U7). 

c  5 
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C08PM  =  coaPOMsinFO, 


tanPM 


tanpou 


Whence  pq,  which  is  cither  the  sum  or  difference  of  pm, 
known. 

131.  Having  given  the  distance  between  any  two  pole*,  not 
both  in  the  zonc-cirele  through  the  polea  of  the  fonn  loi,  to  ~ 
D,  the  distance  of  any  pole  of  the  form  loo  from  the  nearest 
of  the  form  ill. 

Let  V,  q  be  the  given  poles,  hXI,  pqr  their  eynibols ;  then 
retaining  the   construction   in    (l3o),    h,  kj  I,  p,  j,  r    bei 
kno\^'n,  FOH,  qom  are  kno\t'7i. 


8in(QM  +  pm) 
Hin(<^  —  pu) 


Bin(QOM  +  pom) 
Bin(QOH  ~  pom)' 


One  of  the  arcs  qm  —  pm,  qm  -f  pm  w  the  given 
P(2.     Xhcreforo  pm,  qm  are  both  known. 

C08PM  ^  C08P0M  sinpo. 
PC  being  known,  d  is  given  by  the  equation 


tan  PC  = 


tan: 


132.  To  change  the  axes. 

Let  the  new  axes  be  the  axes  of  the  fones  containing  pt( 
two  of  the  three  faces  Hk,  khk^  kkh,  Then,  «,  r,  w  being  the 
indices  nf  a  fare  when  rofprred  to  the  old  axes,  «',  r',  w*  iu 
indices  when  referred  to  the  new  axes, 

tt'  =    (h  -\-  k)u  —  kv  —  kw, 
r'  =  —  A:u  +  (A  +  k)v—'  kwf 
of  =  ~  hu  —  kv  H-  (A  +  h)w, 

133.  To  determine  the  figure  and  angles  of  the  form  AK, 
when  A,  k,  I  take  particular  values. 

The  an£;!e  bi'twceri  nonnnls  to  any  twn  faces  of  the 
form  ni::  .  i 

and  will  i 

odgo    of  the  uci< 

p^eSiWhen  the  tli-  ,      . 

The  poles  of  the  form  hkk  lie  in  Eone-circleB  through  the 


[if  tur  ivinn    liij   ami  those  of  the  form  2ll.     Tlie  number  of 
fiwps  «  pven  in  (ii2). 

134.  T\w  \\>ni\  l\\  haaj.^0  panillei  faces. 

135.  TW  iorm»  »ni,  nu  conaUt  of  tho  facea  in,  TIT  respeo- 

136.  The  form  fill  {fig.  u»)  ia  a  regular 
sii-aided  prism. 


no.  15. 

o       ii)       n 


G  =  60", 


137.  The  form  k2u  is  bounded  bj  throe 
aJtomate  faces  of  the  form  In.  and  ksTT 
ia  bounded  by  the  romamiug  three  alter- 
nate fACCS. 


^ 


FIG.  40. 


iTo 


ISS.  The  form  loi  (fig.  4e)  la  a  regular 
-sided  prism. 

H  =  60**. 

1!)9.  In  a  eombiuation  of  the  forma 
101,  sii,  the  inces  of  one  form  truncate 
the  edges  of  tho  other. 

112,011  =:  30° 

The  faces  of  either  of  the  forma  irlll, 
kSTI  truncate  the  alternate  edges  of  the 
form  loT. 

In  combinations  of  the  form  in  with  the  forms  all,  loT,  the 
faces  of  211,  mi  make  right  aijo^les  with  the  faces  of  Ul. 

140.  The  form  hl-k  is  hounded  bv  three  pairs  of  parallel  facea, 
making  equal  angles  with  each  otiier.  This  form  is  called  a 
rbombohedn)n. 

Ijpt  T  Iw  the  distance  of  any  pole  of  the  form  ?iK'k  from  tho 
nearest  pole  of   the  form  III;   v  the  diattinL'c   between  two 

oceut  poles  equidistant  from  111  ;  w  the  distance  between  two 

5mi*nt  p(*les  not  equally  distant  from  in,  and  n  the  distance 
of  a  pole  of  the  form  loo  from  the  nearest  pole  of  the  form  in. 
Then 

tanx  =    .^J^tnnD, 

ein^T  ^  ainoo^BtnTy 
ir  =  160*^—  T. 

The  poaition  of  a  rhombohodron  is  said  to  be  direct  when 
tanx,  tani>  have  tho  same  signs,  or  when  x,  i>  are  nieasured 
from  111  in  the  flamo  direction,  and  inverse  when  tanx,  tauD 
li;i  ■•  ■"  *  -if^ns.  or  when  t,  n  arc  measured  (rum  ill  in 
d  ns. 

c  0 
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111.  In  combinationB  of  rhombobedrona  with  tbe  forms  in. 
all,  tho  fat'ea  of  a  direct  rhombohedron  truncate  the  cdj<^ 
formed  by  u  i  and  each  of  tbe  faces  211,  T 2T,  1T2  ;  the  facea  of  an 
invcreo  rhombohedron  truncate  the  edges  formed  by  ill  and 
each  of  the  faces  211,  121,  113.  Tho  faces  of  the  form  in  mm- 
cato  the  solid  augle  in  which  the  edges  v  meet.  A  normal  to 
111  makea  equal  angles  with  normals  to  each  of  the  three  laoes 
meeting  in  the  edged  r. 

FT  a.  47. 

142.  A  normal  to  the  faces  of  the  form 
111  is  called  the  ilxih  of  the  rhombohedron. 

143.  In  a  combination  of  the  forniB  2T1, 
h^'k  (fig.  47),  a  normal  to  any  face  of  tho 
form  fii'k-  makes  an  angle  00"  —  t  with  a 
normal  to  tlie  nearest  face  of  the  form  sTT, 
and  an  angle  v  with  a  normal  to  either  of 
the  two  next  faces,  where 

C08U  =  siuSO^ainT. 

144.  In  a  combination  of  the  forma  lOi,  kkk  (fig.  48),  the 
faces  of  loT  trunciite  the  edges  w  o(  hkk. 

The  angles  between  normals  to  any  face  of  the  form  hl'^ 
and  normals  to  the  three  pairs  of  faces  of  tho  form  oll^  ve 
90°  —  Jt,     90°,     90°  +  Jr. 

146.  The  rhombohedron  100  (fig.  49),  is  direct, 

100,111  =  B. 

140.  The  rhombohedron  01 1  (flg.  60),  is  inverse. 

taiiT  =  —  Haup. 
Tlie  &ces  of  the  form  oil   trimcato   the  edges  v  of 
form  100. 


no.  48. 


no.  49. 


147.  The  rhombohedron  211  is  direct,     ianT  =:  }tanp. 
The  &ce6  of  the  form  211  trunt:ate  the  edgccs  v  of  the 


<w/. 


im.  The  rhombohodroa  ail  is  dircci.    Vuui  =^  V*^^^ 
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FI6.  62, 


e   rhotn^iohwirou   I2S  Ib   iii- 
tonx  =  —  tmio. 
\  except*?*!,  tbo  form  of  122  ia 
afi  tbat  ot*  Uh>. 
150.  A  combiiuitinn  of  tli»»  fonns  100, 
i8>  (tig.  61),  U  a  <ioubk«  six-.-^idt'd  pv- 
1.    Tho  faces  of  tho  form  2u  trun- 
the  oOges  wliich  form  the  coumum 
of  the  two  pymmids. 

ain4(83T,ioo)  =  sina^J^sinD. 

lS3,I00  =   180^  —  2D. 

1.  Tbe  rliumbohtidron  111  (fig,  52), 
verse.     tatiT  =  —  statiD. 
Tl»e  facea  of  tbe  form  loo  truncate 
the  cd^s  V  of  tbe  fomi  Til. 

152.  The  rbombohcdron  3il  is  direct, 
tanT  =  -itauD. 

The  facen  of  the  form  Ti  j  truncate  the 
edge«  V  of  the  fbrtn  all. 

153.  The  tbnn  thkk  ha«  tbe  three  faces  having  tJie  indices 
•{-  k,  +  k,  -^  k,  whii'Ii  miike  equal  unglea  with  eaeli  otlier.  Tbo 
form  KhA-k  has  tbe  three  ftiC^B  vsitli  tho  indices  —A,  — k,  —k. 

15i.  Let  P  be  tho  pole  of  one  of  the  faces  of  a  rhomhohedroti, 
the  edges  v  of  which  are  truncated  hy  the  face  of  another  rhom- 
bobedruQ,  the  pole  ol'  which  ia  s.     Then  tanpo  =  —  atanso. 

165.  The  form  kKl,  where  A  +  X-  +  /  =  0  (fig.  53),  baa  twelve 
ikcee  in  the  same  xonc  with  the  Ihcea  of  tbe  forms  uli,  iiii. 


L  a=  60°  —  n. 


ic  aTJglca  between  a  normal  to  aiiy  face  and  tbe  adjacent 
of  the  forma  oil 

In  the  form  diS, 
In  tbe  form  314, 
In  the  form  iiB, 
In  the  form  335, 
In  the  form  &i>i, 
In  the  form  627, 
'jc  form  TlSf 


A 


8d 


KHOMBOUEBRA^L   SYSTEM. 


In  combinations  of  tbia  form  with  the  forms  oil,  su,  tLe 
faces  of  oil  truncate  the  edges  l,  and  the  faces  of  an  tnincalo 
the  etlges  u. 

156.  The  form  khll,  where  h  ^  k  -\- I  =  o,  is  bounded  by 
the  alternate  pairs  of  faces  of  the  form  hk?. 

The  angles  octwecn  normals  to  atljaeeut  faces  ai*e  altemattfljr 
n  and  iso"^  —  n. 

157.  The  form  whkl,  bounded  by  the  alternate  faces  of  the 
form  hA'l,  is  a  rcguLir  sii-sided  prism. 

168.  The  fonn  hkl  baa  twelve  fiices.     Let  A,  /  be  aJpel'r 
the  greatest  and  least  of  the  three  indices ;   t,  d  the  dir 
of  any  poles  of  the  forms  hl-l,  lOO  from  the  nearest  poles  of  the 
form  in  ; 


no.  64. 


tanfl 


n/3 


i-  I 


2h- 

k  - 

r 

l 

-  h 

%k~ 

l- 

k' 

h 

-k 

il~ 

h  — 

k* 

tan^  =  v^3 


tan  J/  =  v'a 


tonx  =  ^/Il[(*-0•^^(^-*);^(*-^)']|  UU,B. 

h  -^  k  -^  I 

sin^H  ^  siud  sinT,    single  =  sin^  sinr, 
Bin^L  =  Bimf'sinx,    w  =  leo"  —  k. 

When  the  nlp;ebrnic  svim  of  two  of  the  indieoft  is  oqud  to 
twice  the  third,  u  and  l  are  equal. 

159.  In  a  eombiiwitiou  of  the  forma  hkly  lol,  the  fnc-ea  of  Ml 
truncate  the  edges  w  nf /U*/. 

The  angle  between  nonnals  to  any  fiice  of  the  form  hkf,  and 
the  nearest  fiiee  of  the  form  loT,  is  eo°  —  ^k. 

In  a  combination  of  the  forms  AX?/,  2U,  the  faces  of  sii  tnia> 
cate  the  solid  angles  of  AX7.  iu  which  the  edges  w,  u,  L  meet. 

160.  Each  of  the  forms  Khkl,  MT  haa  the  ft         '         of  lh« 
two  pvramida  which,  joined  boao  to  base,  con  •  foi 
hkl    ' 

ICl.  Each  of  the  forms  whkl,  wlkk,  is  boundod  by  tht* 
naXe  faces  of  the  form  hU,  which  occur  in  tiirtnr  p;. 
makincf  equftl  anqlfs  with  each  oilier.     Lol  v,  w         ,^ 


nt  polea  equally  and  uucqually  difltout 

BinjT  ^  aineo^Binx,    w  =  i8o°  —  v. 

162.  In  the  forms  oAX.7,  nlkh,  lot  v  be  tlio  distance  between 
adj&cent  poloa  equally  distant  from  the  pole  Ui ;  r,  w  the  dia- 
taaccs  betw«v'u  adjacent  poles  unequally  distant  from  tho 
pole  111.     Then 

nn^T  =  8in60*'sinT,    u  =  1B0°  —  n,    w  =  i8o°  —  k. 

1G3.    The  cleavages,  in  crystals  belonj^ng  to  the  rhombo- 
liwlral  system,  are  parallel  to  the  facee  of  the  fonris  oil.  Hi,  or 
those  of  forms  vhieJh  have  two  of  their  itidicoe  equal. 


PttlSMATTC    STSTEM. 

164.  In  the  prianiatic  ■ystem   the  axes  moke  right  angl 

t>i  «>««'h  other. 

form  hJcl  is  bounded  by  all  the  faces  having  for 
ill-  l.H  the  different  combinations  of  ±  A,  ±  ^,  ±h  each 

index  having   alivays  the  same  place.     Wheo  h,  ky  I  ore  all 
Euite,  tho  form  hkl  will  have  the  eight  faces. 

h  k  I  hkJ  Ik  J         Jk  I 


kk  I 


kk  I 


h  k  I 


k  kl 


"When  one  of  the  indices  is  zero,  the  number  of  faces  will  bo 
four.  AVhen  two  of  the  indices  are  zero,  the  number  of  JaoeB. 
will  be  two. 

1G6.  The  arrangement  of  Tio.  55. 

the  poles  of  hkl  on  the  sur- 

fece  of  the  sphere  of  projec-  Xi^^       _        ^n^a*b 

tion  is  shown  in  the  annexed 

167.  The  form  bounded 
"by  nil  the  faces  of  hkl,  which 
have  either  an  odd  number 
of  positive  indices,  or  an  odd 
number  of  negative  indices. 
is  amid  to  be  hemihedral  with 
iDchnet)  f'locs,  imd   will   bo 

iot<rd  by  chkl^  where  hkl 

the  symbol  of  any  one  of 
tt«  faces. 

The  8yiDlM)1s  of  the  faces  of  nhkl  are  contained  in  the  ujipcr 
line,  those  of  Khkl\j\  the  lower  lino  of  tlie  above  table. 

Thr-  fonn  '  * '  >  -UU  of  four  alternate  fiifiea  of  the  form  hkl^ 
dU/ofthe >r  alkcrsAtefaoea* 
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168.  The  forni  bounded  hr  all  the  fncea  of  MK  »n  the 
of  which  the  sign  of  one  of  the  indicea  reoiHiub  unohi 
ia  said  to  bo  lienuliodral  with  s^innieTric  faces,  mid  luny  he 
noted  by  the  symbol  -zfikf,  the  index  which  prcscrvea  ita  sign 
unchanged,  having  its  proper  i^ign  plact^d  over  it. 

The  jwU'8  nf  the  two  half  forms  will  be  found  respeetively  in 
the  two  hemispheres  into  which  the  surfaee  of  the  «pherv  h 
divided  by  a  zone-cirde  through  two  of  the  three  poles  lOO, 
010,  001. 

1G9.  The  fona  bounded  by  aU  the  faces  of  the  form  hkl,  in 
which  two  of  the  indices  change  their  aigna  together,  is  Kiid 
to  be  heinihedral  witli  parallel  faces,  and  may  he  denoted  by  the 
symbol  r//X7,  a  dot  being  placed  over  that  index,  the  sign  of 
which  is  independent  of  the  signs  of  the  other  two  indices. 

The  poles  of  the  half  form  are  found  in  two  alt^^niate  lune«, 
of  the  four  into  which  the  sphere  of  projection  is  divided  by  two 
of  the  zone-cirelea  through  ever)^  two  of  the  poles  lOO,  010,  001. 

170,  To  determine  the  position  of  any  pole. 

Let  A,  B,  c  be  the  polos  of  the  faces  lOo,  010,  001. 
011,010  =  u,  101,001  =  E,  iio,io<^»  =  r.  d,  e,  f  arc  con* 
nccted  by  the  equation  tan i) tan  e tan F  ^  l.  p  the  polo  of  Mi 
BC,  c±f  Ail  are  quadrants. 

no.  fie. 

7 
tan  FAB  s=i  — tauB,  c 


tanPBC  ^  jtanE, 


tanPCA  =  -tanr. 
A 


cotPA  =  -cotrcosPAB  =  -ttmEcoai'AC, 
A-  t 

h  k 

COtPB  =  — COtDCOSPBO  =  T-taUFCOSPlSA, 
»  n 

I  I 

COtPC  =  -=-C0t£C08PCA  =:   v^^U^^C^Pt^* 
A  ^- 

Any  fcwo  of  the  three  angles  v,  K,  r  ore  the  angolir  tUt 

of  a  crvstal  belonging  ti»  the  prisnintic  Byestem- 

171.  The  pules  of  thp  form  ki'l  arc  »yinmetrically  ffil 
witii  re.-»pcct  t4j  each  of  the  eono-circJfa  thrc^ogh  ©very  twc 
the poiv:»  7iK>,  OJo,  (M)i. 
The  poles  of  the  two  balvoB  of  t\ie  saAoft  \M>\(;>V«4xtti 
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iiase^  ho  uuido  lo  chnt)ge  plarca  witli  each  otiier, 
■  Ui"   BjilaTe  of  prnjectinn  to  revolve  through  ivro 
■ri^lil  iiitglt*  rouiitl  ihu  poles  of  one  of  tbt*  foniis  loo,  oio,  ooi. 

172,  In  the  fonn  oX7,  'd  i,  be  the  diat-aiioe  between  two  poloa 
dificring  oulj  in  the  sign  of  /, 

; 

tan  Jl  =    ■  tanD. 

As 

173.  In  the  form  AoZ,  if  n  bo  the  diatauce  between  the  polea 
di^criug  oulj  in  the  sign  of  h^ 

h 

J  tOQE. 


t&n|H  = 


174.  In  the  form  M\\  if  k  be  the  distAueo  between  two  polea 
differing  only  in  the  sign  of  A\ 


tan.\K 


tonF. 


175.  In  the  form  hkh  if  ic,  k,  l  be  the  distHnces  between  anj 
two  [io1cs«,  the  s^vniboLi  of  which  difi*er  oniy  in  the  signs  of  A,  kf  I 
rc»])eotively, 


A 


tanjx 


COtECOS^, 


ftinjc  =  cosJl  aiu^,    8in|a  =  cosjLcoa^. 

^   17C.  Let  a,  b,  c  bo  the  poles  of  lOO,  010,  OOl  respectively ; 
y  the  pole  of  AX7,  q  that  of  ^yr. 

1/ct  Q  bv  in  the  zone-eirde  pa.     Then 

ton  PA  _  pk      pi 
tanQA        hq        hr* 

Let  q  be  in  the  zone-circle  pb.  Then 
tan  rs  ql  qh 
tant^B  ~~  kr~  hp' 

Let  Q  be  In  the  zone-circle  PC.     Then 

tanpo  _  tt       Ik 
taoQC  ~  rp       rq' 

177.  To  find  the  distance  between  any  two  poles. 

Let  p.  ij  be  tht*  paleu  of  hkh  pqr  ;  a,  B,  C  the  pole^  of  100, 010, 
ln|,     Ltit  p4j  inwt  tliP  totio-c'ih'h  ab  in  m.     Then,  tho  langenta 
of  Mcj,  /*'^.  tfCA  CAD  l»e  fotwd  ill  tfrmm  of  A,  /•,  /,  p,  (y,  r,  iu\\V 
fere,  c^/'/^e  tJirx^uwgiea  D,  E,  r;   thvrvi'otv  i'CU,  t^CM  WC  kuoWU- 
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PC  can  be  found  in  terms  of  h,  k,  I,  xaA  two  of  the  three  &tigle» 
D,  B,  r. 

cospu  =  ainpc  cospcm, 

taDQM  __  tanQCU 
taiu»M        tan  PCM  * 

Therefore,  pm,  qm  being  known,  pq,  which  is  their  sum  or  dif- 
ference, is  known. 

17B.  If  ttie  distance  between  any  two  poles  of  either  of  tho 
foniis  okl,  ImI,  hMi  be  piven,  tho  indices  may  be  obtained  from 
the  expressions  in  (l72),  (173),  (174). 

17J).  In  the  form  hA-l.  the  distances  between  anypole  and  eadi 
of  two  othcrsj  or  their  supplements,  will  be  two  of  the  arcs 
n,  K,  L;  therefore  two  of  the  arcs  u,  K,  L  being  known,  ^  and 
thence  A,  ky  I  may  be  found  trom  (176). 

180.  The  angles  d,  e,  f  may  bo  found  from  the  expressions 
in  (172),  (173),  (174),  having  given  the  distances  betwei^a  lh» 
polos  of  two  of  the  forma  nA7,  An/,  AX"o ;  or  from  the  expreiisioiifi 
in  (l7o),  having  given  the  distance  between  any  pole  of  the  fbna 
/il7,  and  each  of  two  others  not  all  in  tho  same  zoup-circlo. 

ISI.  The  angles  d,  e,  f  may  also  bo  found  from  the  d'- 
between  three  given  poles  iu  one  zone-circle  nut  passing  1  < 
either  of  the  poles  hw,  010,  (h>i. 

Let  p,  Q,  B  be  the  three  given  poles ;  a,  u,  c  the  poles  of 
100,  010,  001.  Let  PH  meet  bc,  ca,  xn  in  h,  m,  k  rt^Hpectivt-ly. 
Then,  knowmg  the  symbols  of  P.  Q,  n,  the  syinbols  of  l,  m,  s 
may  be  found  by  (10),  (20).  Therefore  PL,  pm,  py  may  b« 
found  by  (22)  or  (21).  Tlicrefore  tho  distances  between  l,  M,« 
are  known. 

(taoLB)'  =  ,    (tanuc)*= ,    (tanSA)*  = 

^  '         tan  LSI      ^  ■*        tanMN      ^  U..    : 

The  numerio4il  values  of  tan  ux,  tan  VL,  tan  lu  being  taken 

with  positive  signs. 

Henoe.  knowing  tan  lb,  tan  Mr,  tan  xa,  and  the  eymbols  of 
L»  M.  y,  the  angles  n,  E,  f  may  be  found  by  (i72).  (17*3),  (174). 

182.  To  determine  the  figure  and  angles  of  the  form  hl-f,  when 
A,  A:,  I  tnltc  particular  values. 

Thf^  nrii^'lc  between  normals  to  any  two  faces  i?  obtninnd  from 
th'  .118  in  (172)  .  .  .  (176).  and  will  I" 

leit  '.in  the  accotnpanying  figure,  is  j 

edge  formed  by  their  intersection.     Tbe  arr  i%i 

poles  is  shown  in  fig.  fi6.     The  uumbor  of  ia^...  -1I 

(156). 
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TIO.  57. 


FIQ.  £8. 


183.  Tlic  fhrpofiirraa  loo,  010,001,  have 
<?ach  two  n;irttllcl  fflcrs*. 

,in  coiubiiiationa  tif  these  forms  with 
otber,  the  faces  of  auy  one  form  tire 
pfipendicular  to  those  of  each  of  the  other 
two. 

Kitlier  of  the  above  forms  may  become 
hemiiuxlnU. 

1B4.  The  form  okl  (6g.  68)  bos  two  pairs 
of  pAraUeJ  fiioea. 

tan}L  =a  —  tanD,    k  s=  180°  —  l. 

185.  In  n  combination  of  the  form  okl 
with  the  fonufl  100, 010, 001,  the  faces  of  100 
are  perpendicular  to  those  of  okl ;  and  the 

hoen  of  010,  001  tniiiratL^  the  cdRee  l,  k  pcspoctivclr.  A 
normal  to  anr  fiice  of  oil  tnukes  angles  Jl,  ^K  with  normals 
to  the  nearettt  faces  of  010,  001  rcHpectivel}^. 

186.  The  fomi  Jo?  (fig.  59)  hoe  two  pairs  fig.  60. 
of  pomULd  faces.  ^^ 

tanjR  =  y  tanE,    l  =  i8o°  ~  11. 

Ifl7.  Tn  eombinations  of  the  form  Jtol 
i»,  010,  ooijtho  faces  of  010 
r  to  thoap  of /«>/;  and  the 
fSice«  of  wi,  iw  truncate  the  cdiEjes  jt,  l  reBpoctively. 

A  normal  to  any  ikce  iiiakeb  angles  ^a,  |l  with  normals 
to  tbe  nearest  fucea  of  the  forms  ooi,  100  respectively. 


no.  60. 

H 


18S.  The  form  hko  (fig.flO)  has  two  pairs 
of  parallel  faces. 

tan^K  =  —  tonr,    ii  =  190°  —  k. 

189.  In  combinations  of  the  form  hko  « 
iriihlbe  formn  loo,  010,  001,  the  faces  of 
(Ml  are  perpendicular  to  those  of  kko  ;  and 
Ibe  fiu««   of  100,  010  truncate  the  edges 
E,  V  re«]>ectively. 

A  uoruial  to  any  face  of  kko  makes  angles   )r«   Jb  with 
'  BpntuiU  Ui  the  m-an^at  (a*»es  of  100,  010  respeetively. 

iii(i  WHieri  either  of  the  forms  okf,  Ao/.  hAti  beeomea  bemi- 
hrdnU  with  symmetric  faces,  the  half  furm  consists  of  two 
in^aocstt  fiicefi. 
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When  either  of  the  above  forms  hfeomefl  hcmihedral 
parallel  faoen,  the  half  form  eontni^ts  of  two  op[)osite  tWoi. 

no.  01. 
101.  The  form  n7(fig.ei)  has  eight  fa<tC8. 

ton^  =     tunr,    txiujL  =  -cotEcos^, 
A  A 

ein^K  as  cos^Lslii^,    sin^u  =s  cosJiiCos^. 

192.  In  a  eombi^nation  of  tlie  fonu  hkl  with  the  forma  100,3 
001,  the  fiiees  of  loo  truiicntL'  the  Holid  niiKlfH  in  which  the 
K,   L  mwt ;  the  faces  of  *no  truneate  the  Molid  anglei^  in 
tlie  e»l)i|je»  I,,  ii  meet ;   and  tlie  faces  of  001  triincttte  the 
angh;8  in  which  the  ed^ew  h,  k  meet. 

A   normal    to   any    faec   of    hkl    makes   angles   00°  —  Jh, 
wP —  \k,  qq°  —  ^h  with  nonnals  to  the  neoreiit  faees  of 
forms  100,  oio,  ooi  respectively. 

1J)9.  The  fiimis  icAX7.  W(X7  an>  irrepuhir  .    TIG.  62. 

tetraiiednms,  bounded   by  the  ulteruate 
fiioea  of  the  form  hkl. 

Tsieo"^  — H,      V  =  180°— K,     ■WrriaO*'— L. 

191.  In  eonibiimtituis  of  either  of  the 
above  forms  with  tlio  forms  100,010,001, 
the  fiicea  of  nx>,  010,  ooi  truncate  the 
edges  T,  V,  w  respeetivoly. 

19o.  A  hemihedral  fonii    with  Hvmmetric  faces   consii 
four  faces,  which  make  one  of  the  solid  angles  of  fig.  01. 

10<j.    A   hemihedral  form   witli   paniUel  faces  Ima  any  twq' 
pairs  of  parallel  {acen  of  lig.  01. 
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197.  In  the  oblique  system,  ono  axis,  OT,  is  perpendit 
each  of  the  otluT  two  axes. 

198.  The  form  liKl  is  bounded  by  all  the  faces  which  hare  for 
thrir  symbol.M  the  ditlemit  combiiiations  of  ±/i,  ±A\  ±/,  in  which 
each  of  tlie  three  indices  has  always  the  same  [dace,  and  the 
ftrst  and  tliird  indices  cliange  their  signs  together.  AVheai 
ifl  finite  the  form  hati  the  four  faces,  ^M 

hkl 


hkl 


hkl 


hkl. 


When  k  is  /.ero,  or  when  each  of  the  other  two  indice*  are 
;ro,  the  number  of  fares  will  be  two. 
li>9.    The  hemiJiedial  form,  vtlvich  vi*i  ftl\all  donotc  by 
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'  ij(  the  ?yTnb*il  of  otic  nf  its  faces,  is  hoimdixl  by  the  fates 
I  m  hi!  in  the  svrtibols  of  whh'h  k  has  the  aaine  sign, 
of  the  two  hall-tbnns  lie  on  different  sities  of  the 

To  determine  the  position  of  any  polo. 


A,  B,  c  be  the  poles  of  loo,  oio, 
«.  L  the  poles  of  ill,  im,  the 
AL.  OB,  LC  being  known;  F  the 
pole  of  AR 

Lft  ra  meet  ac  in  a.    xb,  bc  are 
qcadmnts. 
Th*  are  xs,  which   measures  the 
pai,  ia  given  by  the  cqvwtions 
AsinLC 


tauOs= 


IsmxL ' 


tan(Aa—  Jac)  =tJinjActan(46°  — fl), 

or  J{C0tX8  —  COtAC)  =  A(cOtjLL  —  COtAC), 

.  ImnxXi. 

tauFB  :=-=■  -. tanGB, 

A^eiUAa 

PA  ^sioFBCOSAS,      COSPC  =:  siuPB  00809. 

arc  the  angular  elements  of  a  crystal  belonging  to 
tlie  ubtique  9)'etein. 

JOl.  Tlie  \uAcn  of  the  form  fiX-I  arc  symmetrically  arranfjed 
with  rwpcct  to  the  zone-circle  fXU.loo.  In  other  words,  they 
IK  in  the  f^ne-circle  containing  the  poles  of  the  form  oio,  and 
tfG  <^uidiatant  froni  the  nearest  pole  of  oio. 

202.  Li't  p,  Q  be  the  p<»les  of  hki,  pqr^  in  a  zone-circle  passing 
tbrough  B,  the  pole  of  oio.     Then 

^^'^'^^  _  ?^  _  9*' 
tautjB      hr      kp 

20S.  To  find  the  distance  between  any  two  poles. 

Let  p.  q  be  the  poles  of  hkl^  pt^r;  a,  n,  c  the  poles  of  100,  010, 

B;  t  the  ]>ole  of  H)|.     Let  pq  meet  ca  in  m.     Tht-n  the  »ym- 
of  M  may  be  found  hv  (l»),  (ao),  and  mua,  pba,  qba,  pb  may 
\k  found  in  terms  of  A,  X-,  /,  p,  7,  r,  al,  lc,  by  (30o). 
PBM,  ^BM  being  known,  we  have 

tC09PM  ^  COSPBM  slnPB. 
tanqM  _  tan  qbm 
tonPM       tanPBM  ' 
; 


tonPM 
Wbence  pm,  qh  beii^  Jmorm^  i»^  Li  known- 


■ 
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201.  Let  A.,  By  c  (fig.  68)  be  the  poles  of  loo.oio,  ooi ;  o,  i 
the  polea  of  111,  101.  Then,  ii'  s  be  the  pole  of  any  fiu?o  Itol  iu 
the  zone  ac,  kuo^iug  the  dititauc^  ab,  the  iudices  h,  I  are  given 
by  the  equation 

A ainAL  sin  (ac  —  as) 

/         BinLC  8LUA8 

205.  Let  p  (fig.  63)  be  the  pole  of  anr  face  kkt;  8  the  int4>^ 
sectiou  of  BP,  AC  ;  kiiowint;  uuy  two  of  the  tlircc  art's  ta,  pb,  re, 
the  arc3  i»b,  as  may  be  found ;  and  the  indices  //,  k^  I  arc  gircn 
by  the  equations 

h sin  AX,  Biu(AC  —  as) 

I      Btavc        sinAK        ' 


siuAL  tan  OB 
sinAB  tlUlFB' 


206,  A, B,  c  (fig.  03)  are  the  i>olea  of  loo,  oio,  ooi ;  q,l ih 
polea  of  111,  101 ;  p  the  polo  of  hkL  Having  given  pa,  fb,pc, 
to  find  AL,  OB,  LC,  the  angular  elements  of  the  crj^stal. 

Let  PB  meet  ac  in  a. 

COB  PC  =  BlUPB  C08  8C,   COB  PA  ^  SlUPB  COB  AS,   AC  ^  AS  +  8C. 

AS,  8C,  AC  being  known,  al  is  given  by  the  equAtions 
tftne  =  -f  iE^.     tan  (al  -  Jac)  =  tan  Jac  tan  («°-  e), 


or     /*  coIal  =  /cwtAS  +  (A  —  /)  cot  AC. 

.  k  Bin  AS  . 

tanoB  =  -^  -: tanpB. 


I  sinAL 

207.  A,n,c  are  the  poles  of  100,010, 
001,  P,*i,  11  three  poles  in  ca  ;  t  any 
pole  not  in  ca.  Ha^-ing  given  pq, 
QB,  TB,  and  the  symbols  of  p,  q,  b,  t, 
to  find  the  angular  elements  of  the 
ci^Btal. 

Let  TB  meet  ca  in  s.  Tlie  itymbol 
of  8  may  be  fotmd  by  (ip),  fS'O,  p*^, 
PA,  Pb  '  ind  by  (:  ■ 

HA,  TU,  liiiown,  lip 

elements  may  be  found  aa  in  (^sod^. 


no.  ej 

c 
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4ff 


i.  A,B,c  ar^  the  poles  of  loo.oia, 
IL,  V  Skur  two  poles  of  diflerent 

not  in  the  zone-circle  ooi.ioo. 
iring  jijiven  MB,  xb.  mn,  aud  the 
oU  of  M,  >,  to  find  the  angular 
•nts  of  the  crystal. 
?t  KB.  XB,  MX  meet  OA  iu  P,  Q,  B, 
iijmbols  of  M,  s  being  known, 

of  p.  Q,  B  are  known,     mb,  nb, 
being  kuonuy  i^  may  be  found. 


tan  I  (f  B  —  qr)  _  sin  (jtb  —  mb) 
tau  I  (PB  -f  qb)  ~  sin  (itb  +  mb)  ' 

gire*  PB,  ^.     Whence  ap,  cp  may  be  found  br  (22)  op 
ft).    Frcmi  QA,  yjir  ^^'i  or  pa,  kb,  pc,  the  angular  elements 
he  found  by  (2o«). 

To  change  the  axes. 

L^  «,  r,  tr  bo  the  indices  of  any  face,  «',  v\  vf  its  indices  when 
'icfisRcd  to  the  axes  of  the  Koues  por,oiO,   001,100,  «<>^,010  as 
lographic  aicfl ;  then 

210.  The  form  oio  has  two  parallel  iacea. 

211.  Tlie  fonn  Ao/  has  two  laces  parallel  to  each  other. 

212.  lu  a  wmibination  of  the  fomiri  Ao/,  oio,  the  faces  of  Ao/ 
l»  perpendiculur  to  t)ie  fact^s  of  010. 

^^213.  The  form  hkl  haa  four  faces,  in  two  parallel  pairs,  fonn- 
^B^B  zoue. 

^Bl-I.  In  a  combination  of  the  forms  AA7,  oiO,  normals  to  any 
^bofijt/ and  the  adjacent  face  of  oio  make  with  each  other 
H  ingle,  which  is  measured  by  the  arc  pb,  where  pb  has  the 

Taliu!  assigned  to  it  in  (200).     The  faces  of  the  form  010  are  in 

lik'  wine  lone  with  those  of  Aj17. 
215.  The  faemihedral  form  nhkl  has  the  two  faces  of  the  form 

U/,  idjacent  to  one  of  the  faces  of  the  form  010. 


h 


ASOBTHIC    SYSTEM. 


m. 


16.  In  the  anorthic  system,  the  form  hkl  has  the  two  faces  AA7, 

7-  To  find  the  position  of  any  pule. 

B,  o^  n  are  any  four  poles,  of  which  no  three  are  in  one 
irde;    P   the  iat^raecfc/on  of   tXxe    zono-circlea   ed,  oh. 


i 


I 

i 
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/>,  ^  may  bo  nearly  perpendicular  to  itK,  and,  therefore, 
nearly  jMT|M*iidioulfvr  to  ca.  By  tiirninj»  nw  n>nnd  itn  axiii, 
path  of  the  iinni;e  of  a  neon  in  p,  may  bo  made  to  paM  tb 
O;  and  then,  by  turning  FO  ou  iU  axle  at  r.  the  path  of 
ima:;u  of  a  »t>vn  in  y  mny  bt*  made  to  pa«H  through  d.  8h 
thv  latttT  adjuHtrueut  disturb  tlie  former,  the  procoaa  m\uft 
repeated. 

220.  The  instrument,  m  it  ici  usually  eonatructed  in  this 
try,  \»  eneumbered  with  a  i^pring  i*top,  whieh  allows  the  cirele 
turned  in  one  ilirection  only,  and  sones  to  fix  it,  not  v»Ty 
rately,  at  o^  or  180^.     This  Hhould  be  removed  by  diking 
the  HorewH  whieh  faati^n  it. 

lu  using  the  iiiHtrument,  it  will  be  found  moat  convenien! 
tuni  it  in  such  a  direction  that  the  degrees  increaso  in  p: 
from  one  face  to  the  next. 

The  distiuireti  of  the  two  sifirnala  from  the  cnatal  sb 
hfi  nearly  (H]unl,  and  not  less  than  aix  or  eifrht  feet.  The 
distant  the  better.  The  upper  signal,  when  the  obaervat 
arc  made  in  the  day  time,  may  be  a  narrow  black  bar, 
horizontal  alit  in  a  8oreen  placed  in  the  upper  part 
window,  pandlel  to  the  axiti  of  the  circle ;  and  the  lo 
sij[;nal,  a  white  line  on  a  black  ground  alfto  parallel  to  th« 
axiri  of  the  circle.  In  some  eaaes  on  image  of  the  aun,  fonned 
by  a  Ions  of  uliort  foeal  length,  or  n  amall  round  hole  lu  a  aerran 
throu>rh  which  the  light  of  the  sky  ia  seen,  may  be  used  witli 
advantage  for  the  up|>er  signal.  In  observing  at  ni|j(ht  two  nar^ 
row  slitH  in  screens,  throug;h  one  of  which  w  seen  the  flame  of| 
candle,  and  through  llic  other  a  sheet  of  paper  illuminated  by» 
CSndle  placed  behind  it,  answer  extremely  well  for  the  upper 
And  lower  signals  respectively. 

The  best  bright  Higual  is  obtained  by  reflecting  the  light  of 
the  sun  from  a  planr  mirrcir,  or  heliostat,  through  a  triangular 
opening  in  a  plate  of  mttal,  which,  by  means  of  a  slider,  may  be 
diminiNhcil  or  iuereased  according  as  the  faces  of  the  erj- 
are  more  ur  less  perfect.  The  faint  signal  may  be  a  horiio 
slit  in  ;i  plato  of  metal,  illuminated  by  a  sheet  of  white  p 
placed  behind  it,  viewed  by  n'Hexion  in  a  mirror  of  black  gl 
The  signals  a,  b  may  then  be  nearly  on  a  level  with  the  eye 
the  observer,  and  need  not  be  moro  than  six  inches  distant  from 
each  other.  In  obseniug,  the  image  of  a,  seen  by  reflexion  in 
a  face  of  the  crystal,  is  made  to  eointiile  with  the  image  of  b 
seen  by  r<'llexion  in  the  mirror,  whirh  should  make  an  angle  of 
about  -to"  with  a  horiy.ontal  plime.  When  the  mirror  is  attached 
to  the  foot  of  the  goniometisr,  any  urK^teadineas  in  the  support 
of  the  goniometer  will  not  aflect  the  accuracy  of  the  observationa. 

It  is  not  essential  that  the  axis  of  the  goniometer  should  be 
borizoutol.     A  gouiumcter  n'ith  a  vertical  axis,  though  oerl 


v  be 
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DC  tonu  and  iJides.  Trith  ita  axis  perpendicular  to  tho  axia  of 
*  pMriii;;  tJiruunli  the  point  in  which  sc  produced,  inter- 
axiif  of  FU.     The  crystal  in  tastonetl  by  meaua  ol'a  soft 
k  thin  plate  of  tut;tal,  lixed  iu  a  fitit  at  k. 
measure  the  angle  between  two  fiwf»  of  a  or^-staJ. 
p,  ^  bo  two  faces  of  a  crvataJ.     Make  the   intersection 
y  ^  parallel  to  the  axis  of  the  circle,  and  as  nearly  ooincident 
ritii  it  Ott  pu«ible,  bj'  mean*  of  the  angular  motion  of  fo,  and 
ifttangular  and  :»lidioi^  motion  of  iiK.     Place  the   iuHtruinent 
<  wm  a  finn  stand,  and  let  x^  b  be  two  signals  in  a  plane  pasiniiig 
Ittrcnigii  a  point  k  in  the  intersection  of  the  faces  p,q,  and 

r radicular  to  the  aiia  of  the  circle.  Turn  the  cirelc  till 
image  of  one  of  the  signals  a,  seen  by  reflexion  in  the 
fice»,  coinrides  with  b  viewed  directly,  and  read  off  the  arc  at 
itiich  roro  of  the  vernier  stands.  Now  turn  the  circle  till  the 
]hgiS'  of  A,  seen  by  reflexion  iu  y,  coincides  with  B,  seen  by 
Hiet  viuon,  and  read  ofl*  the  arc  at  wliich  £oro  of  the  vernier 
ImdA.  The  difference  of  the  two  readings  will  measure  the 
between  the  hcesp.q, 

'.  If  a  face  r  belonij  to  the  zone  of;?,  q,  it  will  be  parallel  to 
of  the  circle,  and,  therefore,  in  some  one  position  of  the 
OTrle,  the  image  of  a  seen  by  reflexion  in  r  will  coincide  with 
B  jeen  directly.  Hence,  in  order  to  find  the  faces  which  belong 
Is  the  tone  containing  two  given  facias,  we  must  adjust  the 
O^ital  as  for  the  purpot^e  of  measuring  the  angle  between  those 
sod  then,  while  the  circle  mokes  one  revolution,  observe 
that  afford  br  reflexion  images  of  \  passing  through  b. 
In  order  to  muke  abk.  the  plane  through  the  two  signals 
the  crystal,  peq)endicular  to  the  axis  of  the  circle,  turn  thb 
rtind  o(  the  instrument,  or  move  a,  till  the  image  of  a  seen  by 
"  in  the  plane  surface  of  the  circle,  or  in  any  briglit 

I'lce  tiled  parallel  to  it,  coincides  with  a  point  k'  scon 
dixicliv,  the  distance  of  which  from  a,  in  a  line  parallel  to  the 
tit*.  i*t  equal  to  twice  the  distance  of  the  crystal  from  the  plane 
-le,  (tr  fmm  the  reflecting  surface.     Let  a  solid  hziving 
t  pnnUlel  »urf:u?e8,  be  tixed  in  the  place  of  the  crystal, 
mi  'II  the  iinnt^'  of  A  seen  by  reflexion  in  either  sur- 

feit — ^  the  same  path  while   the  circle  revolves,  and 

^K  file  lower  signal  n  in  the  path  traced  out  by  the  iinage  of 
W&aving  thus  made  the  plane  abk  peq)endicular  to  the  axis 
oftlie  instrument,  the  intersection  of  the  faces  ;>.  q  is  known  to 
fe  pttAilei  to  the  axis,  when,  on  turning  the  milled  head  s,  the 
toagM  of  A,  seen  by  reflexion  in  p,  q,  are  obaen-ed  to  pass 
hnas^  B.  The  adjuatmcnt  of  the  edge  p,  q  iH  most  easily 
oade  by  cementing  the  crystal  to  tlve  plate  K,  with  one  of  the 
"iro  lAtta,  p  for  example,  nejirlv  parallel  to  the  plate,  which  is 
u  \it^  &s&ii  m  the  gDt  at  the  ond  of  uk,  so  that  intersection  of 

D  2 
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FIOUBta  or  CBTSTXLt, 


fdgc  in  whirh  tmy  two  (aces  intersect,  may  be  fuuud  in 
lowing  manner : — 

Lot  ox,  ov,  oz  bo  the  projections  of  tin*  tlnxv  axen,  o, 
the  projectiouB  of  the  corro^pouding  paranieU'w,  hkl,  pqr  tl 
i^inbolt}  of  any  two  laces, 

u  =  *r  —  /y,  V  =  ijj  ~  hr,  w  =  Ay  —  Xy, 

73. 


no. 


CV  =  -,  OT 

u 


ow= 


Hot%  or,  ow  being  taken  to- 

H  Wards  X,  t,  z,  or  in  the  op- 
posite direction,  according 
A0  u,  V,  w  arc  positive  or 
negative. 

^p  the  angle  opposite  to  o 
of  the  figure  of  the  paral- 
lelopiped  having  or^  ov,  ow 
for  Its  edges.  Then,  the  pro- 
jection of  the  edge  iu  which  the  two  faces  meet,  will  be 
to  OP. 

»233.  Tn  this  vohime  the  flgnre«  of  en*atal«  of  the  cubic  systenl 
are  pny(H.'tiona  u|K)n  n  plane  pjirnllel  to  tlie  faoe  oio,  by  pamUdJ 
lines  not  perpendicular  to  that  face.  Draw  ko//,  xt»x'  iutersw 
at  right  angles  in  o ;  yov'  so  that  the  angle  xot*  may  be  abont: 
In  oz,  ox  take  the  points  c,  a.  equidistant  from  o  :  and  in 
take  on  equal  to  from  one-third  to  one-fourth  of  oa.  In  ot,^ 
OT,  oz  take  or,  ov,  ow  equal  to  Ioa,  iob,  loc,  towards  x,  T»  i 
or  towards  x',  y',  ?.',  according  as  u,  v.  w  are  positive  or  negative. 
Then,  the  projection  of  the  edge  in  which  the  faces  meet,  will  bo 
parallel  to  the  line  joinin;^  0  and  the  opposite  angle  of  tilt 
figure  of  the  parallelopiprd  i  vw. 

H,  u',  K,  k',  l,  i/  being  the  points  in  which  xoV,  tot',  zoz' 
are  intersected  by  the  adjacent  fnoea  of  luiv  simple  form,  the 
pairs  of  dintanecH  on,  on',  OK,  ok*,  ol,  ol*  should  be  taken 
proiH)rtional  to  oa,  ou,  oc  rCHpeeiively. 

The  figures  of  eryntjils  of  the  pyramidal  system,  are  projec- 
tions upon  a  plane  pandlel  to  tlie  face  ooi,  by  lines  perpea- 
dieulnr  U*  that  face.  Dniw  xox*,  tov'  interscH-ting  at  Tig\A 
angles  in  o.     Iu  ox,  ov  take  x,  fi  equidistant  from  o,  and  otf, 


t 


T  equiu  to  i^A,  J.OB,  towards  x,  Y  or  towtirds  x',  x',  accordi 


i 


u,  V  are  positive  or  negative.     Then,  the  projection  of  the 
ige  in  which  the  faces  intersect,  ^ill  be  parallel  to  the  line 
joining  o  and  the  opposite  angle  uf  the  paralielugram  vv.     The 
projections  of  the  greater  uutnberof  tlie  edges  are  either  paniUfl 

Kthe  linos  ox,  oy,  or  make  angles  of  i5^  with  them. 
The  figures  of  crystals  of  the  rhomboWdtvOL  «^**ve\a, «»  y^ 
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loOM  upon  A  pbne  panUlol  to  tho  fuoc  in.  by  lijies  perpcu- 
to  that  face.  Draw  three  lined  xox',  tot',  zoz  int^r- 
in  o  to  that  t^ach  of  the  migles  zox,  xot.  toz  mnv  be 
In  ox,  OT,  oz  liiko  A.  B,  c  fquidistjint  from  o,  and  ou, 
'Of,  ow  equ&l  to  lOA,  loB,  ioc,  townnla  x,  T,  e  or  x',  T*.  z', 
'•^fcordtng  ae  u,  V,  w  are  positive  or  nct^tivc,  Then,  the  projec- 
tion oC  the  edjL^e  in  which  the  IHcoh  intcpscet,  wQl  be  jmnillei  to 
thft  lini*  joininiaj  o  and  the  opposite  angle  of  cither  of  thu  pural- 
Mofft-ains  Tw,  wr,  v\.  The  projections  of  moat  of  the  t'dg«B 
are  either  parallel  or  perpendieular  to  ox,  ot.  oz. 

The  figtirea  of  rrt-staU  of  the  prismatic  system  are  pntjet-tiona 
upon  a  plane  parallel  to  the  tace  uoi,  by  lines  perpendicular  to 
that  faec.  Draw  xox*,  toV  intersecting  at  inght  anglea  in  o. 
Draw  any  line  jlb  intersecting  ox  in  a  and  ot  in  b,  so  that  the 
angle  bag  =  110,010.  In  ox,  ot  tiike  or,  ot  equal  to  Ioa,  Iob 
towards  x,  t  nr  towards  x*,  r*,  acconling  as  u,  v  are  piwitive  or 
iiegatir(>.  Then,  the  j)rojeetion  of  the  edge  in  whieli  the  faeea 
mc^t,  will  be  pundlel  to  the  line  joining  o  and  the  opposite 
angle  of  the  panillelogram  uv. 

Th*.'  fitr^reH  t)f  enstals  of  the  oblique  HyHtem  are  projecticmiS 
upon  a  pUiue  parallel  to  the  faee  nio  by  Iuuh  porp(MHlii^ular  to 
tbat  fm^e.  Draw  xoz',  lox*  iutereeeting  in  o  at  an  angle  hucIi 
that  xoz'  =  001,100.  Draw  any  lino  ca  intersecting  oz  in  o 
and  ox  in  a,  so  that  the  angle  aco  =  I0i,if)o,  or  cao  =  io],(X)l. 
In  oz,  ux  take  ow,  or  equal  to  loo,  Ioa  tiiwai-d.-^  z,  x  or  towurda 
wf,  r*,  ac«jrding  a«  w,  v  are  positive  or  negative.  Then,  the 
projection  of  the  edge  in  whicli  the  faces  meet,  will  be  pandlel 
to  the  line  jaijiiug  o  and  the  opposite  angle  of  the  parallelo- 
gram wu. 

In  the  figures  of  crystals  of  the  pyramidal,  rhombohedral, 
prismatic  and  oblique  systems,  the  intersect  ions  nfthe  different 
fiu*e»  of  aiiv  one  form  with  the  nearest  faces  of  any  other  form, 
should  be  orawu  equally  diyt:iiit  from  the  point  o. 

The  figures  of  crystals  of  the  nnorthic  system  arc  projections 
opon  a  plane  jK^rpcndicular  to  the  axis  of  the  zone  100.010,  by 
Itnefl  parallel  to  tne  axis  of  tliat  zone.  Draw  xox*,  voy'  iuter- 
•ecting  in  0,  at  an  angle  such  that  xot'  =  010,100.  Dniw  any 
line  AH  int<T»ecting  ox  and  ot  in  a,  b,  bo  that  abo  ^^  110,100, 
or  BAo  =  110,010.  In  ox,  ot  take  or,  ov  equal  to  ioA,  Iob 
tovardt  X,  T  or  towards  x',  t*,  according  as  u,  t  are  positive  or 
nw^ntire.  Thmv  (he  pntjectiou  of  tlie  edge  in  which  the  focM 
1!  to  the  linfi  joining  o  imd  the  oppotuto 

(U-.  Ill  UT. 
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Cr.TAVAOI. 

234.  "Wlictt  a  miacrai  U  broken  hy  a  hammor,  or  oth« 
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split,  the  &esh  surfaces  are  either  flat,  or  unevea  in  very  diffcreiti 

degreea. 

The  flat  surfaces  are  referred  to  thia  hoiui  of  cleavage,  aud  th« 
uneven  ones  to  fracture. 

Other  faces  parallel  to  the  flat  nuHiiceB  thus  exposed  may 
generally  be  discovered  by  splittinR,  or,  aa  it  is  termed,  cleaviug 
the  mineral  in  tlie  corresponding  directions. 

The  faces  wliich  may  thua  be  developed  by  cleava^  ore  vt 
two  kindu ;  one  rou^iAting  of  layers  of  tliiu  cry^taln,  whiuh  trv> 
Beparatcd  nt  their  Burfiicea,  but  which  admit  of  no  farther 
division  or  cleavage  betwf?en  Hueh  surfaces ;  the  other  cnnsistiii;; 
of  phmes  whirh  may  be  produced  lit  iudeliuitely  snmll  rlistanct-s 
from  each  other,  and  apparently  belong  to  the  atructnre  of  thr 
minend  itself.  The  lirst  of  these  kinds  will  be  termed  ^Jicr*  (jf 
union,  and  the  second  cleavage  planes. 

Tlie  faces  of  union  are  gcuerully  found  in  one  directik>Q 
only ;  but  the  cleavage  planes  usually  occur  in  two  or  more 
directions,  and  fre<juently  in  such  as  to  produce  a  cryHtanitir 
solid ;  and  if  the  miuend  occurs  in  regular  crystals,  the  it 
planes  will  generally  be  parallel  to  some  of  their  facca.  \»  'i 
the  specimen  is  suiHcicntly  birge,  it  may  be  rested  on  a  flmall 
steel  anvil,  and  be  split  with  a  small  chisel  and  a  light  hammer; 
when  less,  a  pair  of  pincers  with  parallel  cutting  edges  may  he 
used ;  and  sometimes  a  knife  may  be  sulKcient  to  detect  the 
cleavage  planes  in  a  small  crystal,  which,  for  this  purpose,  must 
be  firmly  held  between  the  forefinger  and  thumb. 

Cleavage  planes  assist  in  determining  the  cn-stalline  form  of 
the  mineral  under  examination,  and  by  whirh  its  spfcies  m»y 
frequently  be  kuown  ;  they  will  also  geuerally  atlbni  mow 
exact  angular  measurements  than  can  be  obtained  from  tho 
natural  laces  of  the  cn-staJs. 

The  viu-iety  of  pyroxene  named  sahlite  affords  an  insl:i 
faces  of  union,  and  gjdena  and  calcite  examples  of 
planes   in  three  dii-ections.      We  include   under  the   head| 
cleavage  the  separation  of  the  thin  leaves  of  mica,  aulphal 
lime,  and  other  minerals  of  aimilar  structure. 

aXBUCTCUE. 

235.  This  term  is  used  to  exprfiss  the  manner  In  which 
separate  parts  of  minerals  are    '  "    r,  »»  far' 

it  cnu  b<r  nscertained  by  mechain  ii*  mass. 

The  varieties' of  structure  an* 

0)yKttrlhHt\  where  the  brokeri  surfacea  present  the  cloai 
planei^  referred  <*>  in  the  preceding  nectiou. 

Lamifinr,   where  the  mft»ia    admits  of  cMisy  6>eparation 
indcEoitoly  thiu  plutes  in  only  one  directloHt  aa  in  mica. 
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bunmc  mar  be  either  flat  or  curved. 

the  lamina'  an*  so  firmly  held  together  an  to  aUow  of 
only  into  plates  of  variable  thiokueBs,  the  structure  is 
sUtr. 
bmiziar  saxd  slaty  structures  also  produce  more  or  less 
dcsrage  planes, 
r,  the  nbres  varring  in  bizc  from  those  of  the  most 
asbestus  to  large  and  rigid,   in   which  condition   the 
ia  said  to  bo 

but  as  it  passes  by  insensible  degrees  frora  fine  to 
tltere  is  no  apparent  limit  to  either  ctiaracter,  nor  has 
aasig^ned  by  which  they  may  bo  distinf^uished. 
irous  may  be  either  straight  or  bt-at,  and  their  relative 
may  be  parallel,  divergent,  radiating,  promiscuous,  or 
which  structure  ia  generally  the  cause  of  toughnesa. 
Oramular^  either  large  or  small. 
Wlien  the   grains  cohere  sli^^htly,   the  mineral   is  termed 
wtAf,  earthy,  pulverulent,  as  chalk  ;    where  the  cohesion   is 
gmtcr,  the  mineral  is  staid  to  be  compact. 
TSr  grains  are  sometimes  small  ret^darly-formed  crystals,  or 
»e   masse*,    which,    on    breaking    the    specimen,   may 
irately  their  own  prop*T  Htructu^<^ 
icture  ia  frequently  alike  in  diH'erent  minerals ;  and 
to  be  an  exact  determinative  character. 


FRACtraB. 

16.  ThiatwTU  is  used  to  denote  the  uneven  and  irrefrular  sur- 

nroduced  by  breaking  minerals.  These  are  not,  however,  to 

•lird  upon  as  distinctive  characters  ;  for  diflercnt  specimens 

le   flozne  mineral  will  exhibit  ditrerent  fonns  of  fracture, 

ing  to  their  more  or  Ics.s  pure  a]id  perfect  state,  and, 

poDobly,  according  to  the  direction  in  which  the  fracture  takes 

pbre. 

The  following  are  the  kinds  of  fracture  usually  described  : — 

Conckaidalj  as  in  flint. 

Uintery^  when  the  broken  surface  exhibits  protruding  points. 
t/jrX7y,  n»  in  aome  metals  when  broken. 
_  10  uneven  and  splintery  fractnrea  arc  common  to  so  many 
BOBenlfl  a«  to  render  those  characters  of  comparatively  little 
in  determining  specica. 
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7.  The  following  are  soine  of  the  irregular  and  accidental 
/  oiintTtUitf  the  rnrietic^  of  which  ana  too  numerous  to 
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n  TRAJISPASEKCT.— LUSTBX.       . 

nllow  of  a  Bpecification  of  more  than  a  few  of  the  most 
minent  f^roups. 

jlMOt^i/wuji^  when  no  tmoe  nf  cryf*tu]lirution  can  \)e  pei 

^oflttlar,  wlien  the  cxtt-nml  surfiK-os  nrt'  iiatiiral  and  i 
gomotiines  with  pri>1  iihenvnofs  iiutl  defp  boUown. 

OioMtrr,  when  the  tioduloB  approach  to  spheres, 

MantiUnrif,  when  the  globules  appear  to  be  embedded, 
only  soffiDontft  of  apheres  are  aern  above  the  nurface  oi  the 

liofrtftmhil,  when  the  (M»pnrate  jjlobules  are  more  pi 
and  entire,  and  N'ar  a  rutle  reHeniblanee  to  a  bunch  of 
adhering  to  eai-h  other  by  their  Hurfac'cs. 

H^niform^  or  k.idiiey-fehni)ed. 

Af/tifffthloidal,  or  aluionii-shiiped. 

Stdlactitic,  when  the  snrtaces  are  more  or  leM  cylindricaU 
conicul.     These  may  be  uolid  or  tubular. 

Corallotifaf,  n»  in  ammonite. 

Win/,  as  in  oative  sdver. 

Tuntjiformy  as  iron  pyrites  from  the  chalk. 

Hendrilic,  'I 

Mo9»tfy  >  aa  iu  native  copper. 

TBA?(HrAB£NCT. 

23S.  Thifl,  froni  its  beinj»  eoinmon  in  fin  equal  degrw  to 
many  different  nnneraU,  and  frequently  differing  eonsidembly 
in  the  same  8[>eeiinen,  in  of  litth-  nraetical  value  m  mineralogr. 
In  fiVBtenifttie  description!^,  minerals  are  Haid  to  be 

ySrmntjmrent ^  when  oli  jeetn  ean  be  seen  dist  inetly  through  them. 


SmmlrnnJtparfinf,  when  objeetft  are  indistinctly  seen. 
Trotutlucent^  wlien  li/jht  ct*n  bt»  perceived,  but  not  objects, 
Opaque,  when  they  fail  to  transmit  light 
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le  diacrijninatian  of  species. 


LUBTBE. 

239.  The  kind  of  lustro  of  a  mineral  ia  an  important  phy 
character,  depending  upon  its  refractive  ]>owor  and  etruetunr, 
and  therefore  permanent  for  the  Hame  mineral  apecics,  wheu 
in  a  state  of  purity.  But  na  this  bo  rarely  occurs,  and  as  codi 
kind  is  common  to  many  different  minerals,  it  is,  when 
Olone,  of  limited  use  in  thi 

^H         The  kinds  of  luRtro 

^■^  Metallic.  Waxy. 

^^^^L  Adamantine.  Pearfy. 

^^^^^  B^flinous.  Silky. 

^^^^  Vitreoua. 

^K    And  these  aro  fiuthor  distinguiahed  ««  «^>Uix^ixt,  ihisuB^ 
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gUmmrring.     A\Tien  do  light  m  ditttiuctlv  refleotexl. 
is  isaitl  to  be  dull, 
ir  liistiv  l>rloitjfs  t^)  opnqiiP  suhatflnoo»,  having;  nn  inrlcx 
^tion  hiuher  than  £5.     Perfect  metallic  lij»tre  is  that 
metals,  pyrites,  nmi  some  oxides.     Of  iniperfert  histw*, 
aflbrd«  afi  euimplp.     Anthracite  ha^  geaendJy  imi)er- 
j|bk|  bot  occMODiiUv.  perfect  inetAlUc  lustre. 

itine  lastre  oLVura  in  diamond  and  tmnsparent  blende, 
^enenlljr  in  substancea  having  indices  of  refraction  £ixim 

Instre  occnrs  in  idoeraae,  garnet,  and  other  minerala 
J  teansparent,  and  having  re&octivo  iudieea  from  1*7 
to  I  9. 

yitreoua  lustre  is  that  of  e^lass  free  from  lead.     It  is  pos- 
bv  quartz,  emerald,  and  other  minerakj  having  refractive 
s  Irom  13  to  IS. 
UT  lustre  occurs  in  a  few  rather  soft  and  nearly  opaque 


[j  lustre  occurs  priacipally  upon  faces  of  perfect  cleavage, 
ID  beulandite^  mii-u,  g^psuiru  and  uthtT  ftuuHtanet-H.     It  ia 
iT  seen  in  only  one  direction  of  the  crystttlline  structure, 
tly  accompanies  incipient  decomposition, 
umialiy  accompamn«  iibrou«  Btnicture. 
lustre  of  the  cit^rual  fu'.'o*  of  crystals  frequently  differs 
of  the  clea^-at^  phmes,  and  its  int*»iij*ity  npjKjars  to 
n  the  greater  or  lens  degree  of  purity  of  the  sub- 
regularity  of  its  structure. 
DUerast  kinds  of  lustre  sometimes  occur  on  ditlerent  faces  of 
same  crystal,  not  accidentally,  but  as  distinct  qualities  of 
icuW  iaces.     Xarateuite  affords  an  example  of  these 

KErRXCTIOK, 

WImsd  a  ray  of  liuht  is  incident  upon  any  transparent 
I,  port  of  the  incident  light  enters  the  nurfaee,  forming 
refracted  ray/     It  is  found  that  when  a  my  irf  refracted 
bat  of  air  into  any  transparent  liquid  or  glju*»,  the  incident  and 
rvfraotod  ravs  lie  in  the  same  plane  with  a  nonnul  to  the  pur- 
boe  at  the  point  of  incidence,  and  on  opposite  i*idf»  of  it ;  also 
that  the  sines  of  the  angles  which  the  incident  and  refracted 
ravs  make  w^itb  a  normal  to  the  suriiice  at  the  point  of  inci- 
ce,  have  a  ratio  depending  only  ou  tlie  medium  into  which 
refraction  takes  place,  and  the  nature  of  the  light. 
he  sine  of  the  angle  of  incidence  diddcd  by  the  sine  of  the 
of  refraction  is  denoted  by  the  q\mntity  fi.    This  quantity 
1  the  refractive  index  of  the  medium. 
Id  cT^fftals  belonging  to  the  cubic  systonOj  the  law  of  re- 
J>  6 
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iction  ift  the  Mme  as  for  a  liquid  or  glasa.  The  index  of  roJ 
[■tiiiM  may  be  found  in  tlie  samo  manner  aa  for  ji^lasit.  Let  l 
kho  AouW  an£;le  l)etween  normals  to  the  twa  p1aim*ii  forming 
Cptioal  prit<n»,  throxigh  which  lijjht  can  bo  refracted;  » 
niiuimum  deviation  of  a  ray  of  lif^ht  of  ^veu  colour 
through  the  priam,  iu  a  plane  pcrpeudicuhir  to  the  iut 
of  ita  refracting  uurfacai.    Then 

^V  Bin|r 

^M     The  image  of  a  bright  point  aecn  through  a  pritun  la 
^Belougated  apectruui,  exhibituig  the  colours  of  the  rainbow, 
^Pthe  order  ot  rod,  orange,  yellow,  green,  blue,  violet,  the  rod 
"  of  the  spectrum  being  nearest  to  the  luminous  point. 
index  of  refraction  usually  refers  to  the  brightest  part 
aiwctrum,  which  lies  about  the  middle  of  the  yellow. 
the  prism  is  sufficiently  large  and  perfect,  the  index  may 
determined  for  one  or  more  of  the  dark  lines  bv  which  the  sol 
spectrum  is  crossed,  or  for  the  light  of  the  flame  of  a  spi 
lamp,  or  the  bright  lino  in  that  of  a  candle,  which  coincide 
Fraunhofer's  dark  line  d. 

242.  The  miiiimuni  duviatiou  d  may  be  measured  with  a  tl 
odolite  having  thn  tclescttpe  fixed  with  ita  axis  interaec'ting  tl 
axis  of  the  theodolite  at  right  angles,  aud  its  object  end  at  sue 
a  distance  from  the  axis  ua  to  allow  the  prism  to  be  placed  on 
the  centre  of  the  theodolite.     The  mininvum  deviation  may 
be  nica.»»ured  in  the  following  mminer: — Let  a  goniometer 
fixed  with  its  axis   vortical    (this  may  be  done  bv  scrcuing  A 
right-angled  knee  of  metal  to  the  foot  of  the  instrument),  hav. 
ing  the  priam  lu^ju8t^>d  on  it  us  if  for  measuring  the  angle  i. 
Let  A  be  a  luminous  object,   such  as  a  narrow  vertical  slit, 
through  which  ia  seen   the  flame  of  a  candle,  or  of  the  piiq 
reflated  fwm  a  mirrf)r,  in  a  pliine  through  the  prism  periK'n- 
dicular  to  the  axis  of  the  gouiometer;  k,  l  two  small  verticsl 
plane  mirrors  of  blurk  glaas. 


Turn  the  axle  of  the  goni- 
ometer till  the  coloured  spec- 
trum of  A,  seen  through  the 
prism,  appears  («tatiotmrv  at  u, 
and  move  k  till  the  reflexion 
of  A  Hcen  iu  it  coincides  with 
B.  Next,  turn  the  axle  till 
the  spectrum  appears  station- 
ary at  Dt  and  move  h  till  tho 
rcllexion  of  a  ctiinoidoH  with 
Now  let  the  imago  of  A, 
by  reflexion  in  one  of  tho 
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Ute  prism,  be  made  to  coincide  suceesidvcly  with  b  and 

-.tbe  E:radufltcd  circle,  and  note  the  angle  through 

has  been   turned   betweeu  tiie  obsenalions. 

between  iso"^  and  this  angle  ia  d,  the  minimum 

of  the  spectrum. 

When  light  ia  incident  upou  the  Hurfaee  of  a  plate  oj 

jtird  ghua,  at  an  angle  the  tangent  of  whirli  is  e<]ud  to  the' 

jof  refraction  of  the  glass,  the  reflected  liyht  is  said  to  bo 

ied  in  the  plane  of  rcfleiion.     11*  the  light  incident  upon 

lisilvered  gla*9  haa  been  previoualy  polarized  in  a  piano 

kkdicuhu*  to  the  plane  of  incidence,  it  is  not  retlected.     In 

totcT  pt)sition  of  the  plane  of  polarization,  or  for  any  other 

pf  xnctdence,  a  portion  of  it  is  reflected.     The  light  trun^i- 

I  through  a  NicoPs  pritim  ia  aldo  polarized.     The  light 

itted    through   a   slice    of  brown   or   green   tourujaluie, 

*d  by  planes  parallel  to  the  axis  of  the  rhonibohedron,  id 

'd  in  a  plane  perpendicidar  to  the  axis  of  the  rhomho- 

When  a  polarized  ray  falls  iipon  a  Nicol't*  prism,  or  a 

pf  tourmaline,  if  the  Nicol'i*  prism  be  turned  round  ita 

Ipr  the  slice  of  tourmaline  turned  in  it^  own  plane,  two 

will  be  found  in  which  the  plane  of  polarization  of  the 

prism,  or  of  the  tounnalinc,  ia  perpendicular  to  the  plane 

lation  of  the  incident  ray,  and  the  light  will  be  stopped ; 

other  position  a  portion  of  the  light  is  transmitted. 

An  approximate  value  of  the  index  of  refraction  of  any 

ctLug  substance  may  be  obtained  by  observing  the 

ridence  at  which  a  polished  plane  surface  completely 

mst  the  phine  surface  so  as  to  be  in  the  axis  of  the  goni- 
f,  and  turn  the  graduated  circle  till  the  imuges  of  a,  seen 
lexiou  ia  the  surface  to  the  riglit  and  left  of  a  respectively, 
(Singiiished  by  a  plate  of  tourmaline,  or  Nicol's  prism, 
k  its  p'lane  of  polari/^tion  parallel  to  the  axis  of  the  goni- 
p,  Iliilf  the  angle  through  which  the  circle  has  revolved 
^  the  observations,  is  the  angle  of  incidence  at  which 
m  completely  polarized,  and  the  tangent  of  this  angle  ia 
fcdex  of  refraction  of  the  substance  under  examination. 
I  incident  light  may  be  polarized  in  a  plane  naraUel  to  tlie 
t  the  goniometer,  and  the  circle  turned  aa  before  till  the 
ltd  itnagee  of  a  vanish  in  succession. 

I  On  looking  at  a  bright  point  tlu-ough  two  inclined  faces 
jtism  made  of  a  cn,-fital  not  belonging  to  the  cubic  system, 

ra  will  be  ubsened. 
pyramidal  and  rhombohedral  crystals,  one  of  the  spectra  iftj 

according  to  the  law  of  sines,  as  in  glass  or  in  cubi« 

The  dirc^-tion  in  which  this  spectrum  is  seen  is  calle^ 

niX'*     The  direction  in  which  the  other  »i 
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fcrum  is  seen,  '  the  extraordinorr  ray/  La  deterniuLed  lij-  »  bw 
too  coniplioatt'd  to  be  described  bfpe. 

The  rt^lVaction  of  the  ordiiiarr  ray  ie  p^reater  than  thflt  r.f  the 
©itraordiuari'  ray,  or  tho  extnwrdirnin-  wave  Rurincc  i^ 
in  the  ]nniniidat  crystals,  wuH'euite.  idocrado,  auutasp.  n 
and  in  the  rhombohodpal   oryj'tids,   nitnvtine,  npatito.   < 
dolomite,  p>Tomorphite,  biotite,  nepheliae,  sapphire,  tounnuunr, 
cinnabar.     It  is  leaa  than  that  of  tho  exfcraoniinarv  ray,  or  ibu 
extraonlinary  anrfai-p  ia  prolate,  in  the  pyrainiclai  crystals,  apo- 
phyllite,  zircon,  rutilu,  cassiteritc ;    luid  in  tho  rhoniboheurtl 
cryHtals,  bnicite,  quartz,  hematite,  pyrargyrite. 

In  prismatic,  oblique  and  anorthic  cr^'staU,  neither  rev  ii 
refrained  according  to  the  law  of  sineo,  excepting  in  purticular 
direotions  to  be  noticed  presently. 

In  some  errstals,  caleite  and  araponite,  for  exainple» — tirt 
doubly-refnittive  enerp)^  is  so  ^eat,  that  two  imager  uf  a  neir 
point  may  be  seen  on  looking  through  a  slice  of  moderate  thick- 
uess.  bounded  by  parallel  planes.  In  all  cases,  if  we  exairoao 
the  two  iinap:ea  by  lonkin*  at  them  throuj^h  a  Nictd's  priam,  «r 
a  plate  of  tourmaline,  it  will  be  found  that  the  two  images  in 
polarized,  and  that  tho  planes  of  polarization  are  didereQt. 


FIG. 
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246.  Tho  most  conrenient  instrument  for  exfimininjCj 
in  polarized  light,  consists  of  a  mirror  of  black  j^jlass  o,  cmi 
polarizer,  inclined  at  the  polariziu£;  an^le  to  oulNj  the  common 
axis  of  three  lenses  u,  T.,  v,  of  equal  focal  lenj^h   (froin  »  '">  "^ 
to  I'S  inch  each),  at  distances  hl,  ln,  etjual  to  twice  t' 
lenp;th  of  one  of  the  lenses,  from  each  other.     At  e,  y-. 
equal  to  the  focal  length  of  N,  is  an  eye-hole  with  a  ] 
tounnaline  or  a  ^^irnrs  prism  (called  the  analyzer),  init^rpji 
between  it  and  the  Icni*  N.     At  i(,  the  common   focua  of 
lenses  l,  >',  is  a  micrometer.  The  slice  of  4TA'stuI  to  be 
ia  placed  at  k,  the  common  focus  of  the  lonpcs  h,i.. 

When  the  planes  of  polarization  of  the  polarizer  :i 
UK  iter["'ndi»'ir!Mr  to  each  other,  and  the  posBajje 
wholly  i  d  by  the  analyzer,  if  a  alico     ' 

fractivi-  Miirh  as  ghiss,  or  a  crystal   !■ 

en'  I  at  k.  no  chanije  will 

trail  _      .  but  if  a  transpiu-eut  oIm       .  . 

rei&actsve  crjatal  (i.o.   a  crystal  bot  belonging  to  thd 


KSFIUCnOK'. 


f)  he  plftcod  at  k,  the  paaeage  of  the  light  will  be  reatopod, 
for  ptfirticular  poaitions  of  the  crj-sUl. 

a  Blice  of  any  pvruniiilal  cryst-al.  hounJed  hy  planes 
f»  the  fac*3  4VH,  or  of  any  rhomnolnMlral  crystal  iVuindod 
'o  the  fac*o  in,  id  placed  at  K,  ^th  its  sur- 
ir  to  nK?r,  a  seriea  of  concentric  coioured 
il^  Ih;  i*eeu,  intorecctcd  by  a  blufk  or  a  white  cross, 
ling  as  the  planes  of  pokrization  of  tho  jx>lanzer  are 
idiiMilar  or  parallel  t<j  each  other,  or  hy  four  sectors  in 
\v  rinpB  arc  (linlocatid  for  any  other  rebitive  position  of 
izer  and  oniilyzer.  Tlie  direction  in  which  thu  eoin- 
^Sitrc  of  the  pystftrn  of  eoloured  rings  is  seen,  is  called 
:ixi»  of  the  cryatal. 
lutorvals  between  the  riiif^s  are  smaller  as  the  thickscea 
slice  inerenaea,  or,  the  thickness  of  the  slice  being  the 
le,  as  the  doubly  refractive  energy  of  the  crj-stal  increases. 
Cryhtttls  of  the  prismatic,  oblique  and  anorthic  gyatoms,  have 
[two  tiptic  aies,  round  each  of  which  may  be  seen  a  series  of 
coloured  ovals.  Tlieae  can  sometimes  be  seen  together  in  the 
£rld  of  y\v^  of  the  i»olarizing  instrument ;  more  frequently, 
fliowrvpr,  they  can  only  bo  seen  in  succession  by  turning  the 

I  the  direction  of  either  optic  axis  meets  the  surfaces  of 
Ithe  tilice  Terr  obliquely,  it  remains  invisible  in  air,  but  can 
^nerally  be  brought  into  view  by  immersing  it  in  wat^r  or  oil 
contained  in  a  vctseel  bounded  by  parallel  gloss  plates. 

Tlie  goniomet<'r  may  be  used  to  measure  the  apparent  an- 
gular diameters  of  the  coloured  rings  and  the  angles  which  the 
optic  axes  Bppe4ir  to  make  ^%■ith  each  other  or  with  uormala  to  any 
;£ft»:s  of  the  cn'stal,  the  slice  of  crystal  being  attached  to  tho 
ter  pfrtccd    with    its  axis    intersecting   ukl  at  right 
t  K.     When  tho  obscrvationa  are  made  in  water  or  oil, 
tcnetcr  must  be  fixed  with  its  axis  vertical  and  the 
!i)wnward9. 
247.   '  idal  and  rhomhnhedral  rn;'Hfals,  the  onlinary 

rt  I  'ording  to  the  law  of  sines,  and  its  index  of 

t\im  may  be  found  m  the  »une  manner  as  that  of  glass, 
extraordinary  ray  in  a  plane  pcrpendictilar  to  the  optio 
or  parallel  to  the  face  ooi,  in  a  i)ynimidal  crystal,  and  to 
fare  111,  in  a  rhombohcdml  crystut  is  refracted  according  to 
of  sines,  and  in  this  case  may  be  said  to  have  an  index 
on,  which  may  be  deduced,  by  the  usuid  formula,  firom 
uro  deviation  of  the  my  through  a  prism  having  itsedgo 
to  the  optic  axis.     Tins  ray  is  pularixud  lu  a  plane  per- 
icular  to  the  optic  axis.     An  orainary  ray   iu  tho  tamo 


poll 


plane  pamlUl  to  tho  optic  axis. 

,  raya  in  p]ant*ct  parallel  to  the  tacee  Wit 


M  pLCocncoisM. 

010,  001,  and  polarized  in  those  planes,  are  refracted  orcoHTiii: 
to  the  law  of  tjinew,  and  mav  thfivlbre  be  tjnid  to  have  in 
refraction.     Thc«e   indicps   may   be   found  frcim   the   m  i 
deviiitions  observed  through  prisms  having  thtir  cd^^s  respec- 
tively p^ii^jendicular  to  the  faees  iiK),  oio,  (kh. 

In  oblique  crystals,  a  ray  in  a  phuie  pai-allcl  to  the  face  m^ 
and  polarized  in  that  plane,  is  relractcd  a<;eording  to  the  ordi- 
nary law.  Its  indfi  may  be  computed  from  it0  mininium  do- 
viation  through  a  prism  having  its  edge  perpendicular  to  tlir 
face  010. 

248.  Circularly  polarized  light  is  obtained  by  interjjo^inij 
between  a  and  n  a  lauiina  of  gw)tium  or  niica«  of  sueh  ttiickuc^ 
that  for  a  ray  perpondicubir  to  the  laminii,  the  dilVerence  uf  llic 
rctardatiouH  is  a  quarter  of  an  undulation,  with  its  plojicd  ol 
pulurization  making  angles  of  45°  with  the  plane  of  reflexion  of 
the  mirror  G. 

PLE0CUB0I8M. 

249.  The  colours  of  many  crystals,  seen  by  transmitted  liglit. 
are  found  to  vary  with  the  direction  in  which  they  are  vieweii. 
Such  crystals  are  calleil  p.eochroniatic.  If  the  tniusinittod  ray 
be  analyzed  by  a  Nicol's  prism,  interposed  between  the  crystal 
and  the  eye,  its  colour  will  be  found  to  vary  as  the  priwn  (ami 
conHoquently  the  plane  of  polarization  of  the  transmttted  light) 
is  turned  round  its  aiia. 

The  difference  of  colour  of  two  rays,  oppositely  polarized,  i» 
shown  in  a  very  striking  manner  by  Haiainger's  dichmi   •  -  ■ - 
prism.     It  consists  of  a  cleavage  rhombohedron  of  c.i 
naving  one  edge  nearly  an  inch  long,  the  oLlier  two  cil_ 
inch  each,  with  glass  prisms  B,  c  of  18°  each,  cemented  ■ 
small  faces  of  a.     At  one  end  is  a  convex  Iern»,  or  comKi 
of  lenses,  D.  of  such  focal  Icn^h  as  to  show  distinctly  nn 
about  04  inch  frcim  the  end  b,  84^en  by  an  eye  at  the  cud  a. 
At  H  is  a  atop,  having  an  opening  L,  about  012  inch  square. 

On  looking  through  the  prism,  with  no.  T*. 

the  lens  next  to  the  eye,  two  imaRos 
of  L  will  be  seen  just  in  contact  with 
each  other.  The  light  of  the  image 
nearest  to  the  edge  of  the  prism  b,  is 

Solari/ed  in  a  plane  through  the  short 
iagunol  of  a  (in  tlie  plane  of  the  paper),  and  \hf  lisrbt  of  tli* 
image  farthest  from  tho  cdj^e  of  the  prism  n,  i 
plane  through  the  lunger  di:i;:;nnn1  of  ,v  ^prrrxMiH  . 
of  the  paper).     The  ['I  i-i'  two  im 

the  opeuing  maybe  iii  i;  the  hour 

nhaped  yellowi^b  clouds,  <li800Tcred  by  iiaidiuger,  which 
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ues  in  tlie  planes  of  polarijcatioa  of  the  liglit  of  tho 

in  which  they  are  peapet'tivelv  eecn. 

■  -^  r^'tHjchronialic  crystal  is  placed  before  l,  at  the  dis- 

rictTJaion,  and  the  Ilaidiiiger's  prism  turned  round 

>:-  [t1nnp8  of  pohiri/ation  coincide  with  those  of  the 

f    I    iniages  of  the  $<juare  opening  will  ahow  tho 

'   oppositely  poUrized  pencils  of  which  the  trana* 

13  composed. 

COLOUR. 

250-  Colours  and  their  rarieties,  as  arranged  by  "Werner  for 
flr  purpoae  of  being  applied  to  the  description  of  miaerols,  are 

jifcUowa : — 

Meiailic  colours. 

Pindtbeck-brown.    Vellowisli-brown,  with  a  metallic  luatre. 

Cbpper^n:Hi.     Tbe  colour  of  metallic  copper. 

Bronie-Yellow-.     The  rolour  of  bronze. 

Bnas-yiellow.     The  colour  of  ordinarj*  brass. 

Gold-yellow.     The  colour  of  pure  gold. 

Silver-wliite.     The  colour  of  pure  silver. 

Tin-whito.     The  colour  of  ptire  tin  or  antimony. 
;i.  L*ad-grey.     The  colour  of  pure  lead. 
».  Steel  grt*y.     The  colour  of  8teel  on  a  recent  fracture. 

Irun-bhLck.     A  blackish  grey. 

KoTi'metaUic  colourt. 

Snow-white.     The  purest  white. 
Ikddi^h-whit-e.     White  inclining  t-o  red. 
Yellowish-white.     White  inclining  to  yellow. 
Greyifh-white.     Pure  white,  with  a  tinge  of  grey  arising 

from    tho   translucency  of   tho  aubstauce    in  which  it 

occurs. 
Greeniah-white.     White  inclining  to  greenish-grey. 
Milk-white.     The  colour  of  skiramed  milk. 


!^i.  Blueish-grcy.     Grey  inclining  to  blackish-blue. 

^k.  Pearl-grey.     Grey  mixed  with  red  and  blue. 

^ft.  Smoke-grey.     Brownish-grey,  the  colour  of  thick  smoke. 

I^Bl  Oreeni«h-grey.     Grey  mixed  with  blnckifth-groon. 

^^  Yellowish-grey.     Grey  mixed  with  yellowish-bi-own. 

Ash-grey.    The  purest  grey,  a  mixture  of  black  and  white. 

Oreyish-black.     Black  incliuiitg  to  a«h-grey. 
Velvet-black.     The  purest  deep  black. 
Oreeniah-black.     Black  somewhat  inclining  to  green. 
Brownish-black.     Black  with  yeliowish-browTi, 
Bliieifih-black.     BLu-k  zniied  with  blue. 
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STREAK. — BEOTILITT. — rLEXIBILITT.— FBANOnJItTTT. 


Home  yarieties  of  diaiuoud,  become  luminons  in  the  dnrk  afW 
exposure  to  sun-UKht.  Aftor  being  hcuted  a*,  vcral  timca,  or  too 
strongly,  some  of  these  niinemla  lose  the  property  of  pbcM* 
pboreseing,  but  reji^jiii  it  uu  having  a  charge  of  electricity  trans- 
mitted through  them  or  over  thoir  Hurfaccs. 


STBEAK. 


252.  This  character  may  be  examined  either  by  scratching  tbe 
mineral  with  a  point,  harder  than  iUelf,  or,  when  not  too  hard, 
by  rubbing  it  u|>ou  a  ])iec'e  of  uuglazed  port^ulain.  Where  it  in 
required  only  to  u-scertain  the  colour  of  the  powder,  the  roiii;h 
snrfiK-e  will  in  many  eases  Buftice,  but  the  point  will  be  found 
more  readily  ajiplicablt!  and  more  generally  useful.  A  writing 
dianuind  will  scratch  all  other  minerals,  but  it  vnU.  be  well  to 
use  ocoatiionally  cuarner  poiutis,  as  a  fragment  of  corundum  or 
quartz,  or  a  point  of  hard  steel. 

The  application  of  the  point  may  produce  a  rough  or  a  smooth 
line,  and  with  or  without  powder.  Whore  powder  is  produced, 
it  may  be  either  white  or  coloured,  and,  if  coloured,  it  may  bo 
of  the  same  tint  as  the  mineral,  or  diflercnt  from  it.  The  luatn* 
of  the  8m(X>th  line  is  sometimes  greater  than  that  of  thf 
mineral. 

The  streak  b  distinguished  as  shining,  dull. 

The  powder  is  white,  grey,  coloured;  the  same  as  the  mineral, 
difiei-euC  from  it. 


SEOTTLITr   JUfD    MALLEABILITT. 


253.  A  few  minerals  may  be  cut  into  $Uce»  with  %  knife,  aiui 
are  then  termed  sectile. 

Some  may  be  citcnded  under  the  Immmcr ;  but  both  of  the* 
characters  are  of  very  limited  use. 


rLEXIBlLTTT. 

5i.  This  is  a  character  of  very  limited  application,  there 
being  but  few  mineraU  that  ore  capable  of  being  bent.     Amonjj 
these,  some,  as  tale,  are  aimply  flexible,  and  retain  tin*  beiio 
without  any  teudency  to  return  to  their  previous  state  :  wbHi' 
mica  is  botli  flexible  and  elastic.    Some  minerals  also,  a**  1^ 
are  flexible  from  one  localitv,  and  not  so  from  aoothci,  ...... 

precludes  this  fi-om  becoming  a   gouendly  deterniinativo  obir 
mctoT. 

raA^GiBnjTT. 

2C5.  This  charnctor  denotes  that  condition  of  minoraU 
rcndcra  them  brittle  or  tough  in  very  diffiwcnt  dogrcw; 


nAADX£88. 


nUfii^iJij^i  th'*  riio.ij'nrps  of  thcac?  diffupcnccs  are  not  laid  down, 
llir  '  '    will  be  usi'ful  wJifn  it  can   be  ajsoertaiiied 

m-ilK.—.  ...  :.    ,...;;  the  apmmtn  under  examination.  The  ustml 
test  i«  ft  blovr  with  a  hammer. 


HARDTTESS. 

256.  This  term  expresses  the  decree  of  force  with  which  tlie 
particle*  of  wliich  mineraU  are  composed  are  held  tofi;ether. 

Haniuetut,  denoted  b^-  u,  is  a  character  of  couaiderable  im- 
portance in  the  determination  of  mineral  species,  as  it  may  be 

jjily  ascertaioed  whenever  required.     But  it  is  much  to  be 

^'tu*d  that  the  eompanilive  hardness  of  all  minerals  has  not 
been  more  eiaotly  aseertaiiied,  t4o  as  to  allow  of  an  arrangement 
«f  the  entire  at'iiea  iu  the  order  of  thia  property. 

Ji67.  The  following  is  a  scale  to  which  the  comparative  hard- 
■■l  of  mtDerals  ia  oomraooly  reli^rred : — 

^     1.  Talc. 

2.  Hock  Salt. 

3.  CaJcite. 

4.  Fluor. 

6.  Apatite. 
0,  Felspar. 

7.  Quartz. 

8.  Topaz. 

9.  Corundum. 


Generally  frnffraents  of  transpa- 
rent or  clcavabie  varietiea. 


10.   Diamond. 

Tbi?  hnrdnesa  of  colcite  is  sitid  to  be  3  ;  that  of  topaz  8  ;  and 
^nr  mineral  whose  liardnesH  ia  between  that  of  any  two  conse- 
cutive numhem  in  the  olwive  st^ale,  is  regarded  aa  j,  |,  or  J  of 
the*  dilTerenco  betviecn  »uch  imml>ers,  or,  aa  it  is  commonly  cx- 
tiresned,  'MS,   fi,  *75  harder  than  the  lowt»st  number  of  the  two ; 
liut  within  these  limita  there  is  no  scale  of  hardness  yet  con* 
Uructed. 

The  portion  of  a  mineral  to  be  examined  should  in  all  reapccla 

'  it,  as  the  sliphtest  degree  of  decomposition  or 

matter  in  one  part  of  a  specimen  will  render 

;h*;  hiwtiiicwA  ui  tlmt  part  diflVreTit  from  that  of  cmitigiiouH  por- 

Wxu.     The  uatunil  eiteriiid  Hiirfaccs  of  minerals  are,  perhapa^ 

]y  harder  than  the  cleuvn^^e  planes,  and  the  solid  aniJiles 

rr  n'hiUi  the  flat  siirfacrs.      It  has  also  lH*en  found,  that  tlu* 

in  '  .  rs  in  ditferent  directions  of  the  crystals,  it  being 

'.  ;  ..  .1  ill  mica  that  the  edge  of  a  plate  of  this  mineral 

!  lue  surface;  and.  generally,  the  faces  parallel 

..  .„.   ^....  ...  ..^a;;es  are  the  softest. 

258,  The  method  liitherto  employed  for  ascertaining  the  com- 
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parativp  hnrdnosa  of  minerals  is,  by  fttteniptin^  to  serat 
Mubsbmce  to  be  exumined  by  some  of  the*  iiiinoraU  ul'tlie 
8CiiU>,  and  thud  upproximatiiig  to  its  df^ive  of  hardiic 
with  u  sharp  cornLT  of  thv  Hiibrttance,  try  to  scratch  a 
Hurlace  of  the  Bucueasive  iiiembere  of  the  »cide,  bt-tjijaui 
No.  1,  if  nei*C88ary  ;  but  for  most  minerals,  not  bciug  trn 
ouest  No.  3  "viiU  be  sufRcieiitlv  low. 

Where  the  Hubstnnee  neither  HiTiitchefs  nor  is  Bcrateb* 
nnv  member  of  tl»e  seaJo,  the  hardncaa  of  the  two  miriLTalf 
equal.     When  it  »iTatehe8  the  nofter,  and  is  srnitehfd  h\-  fha 
Imrdcr  of  two  rnnaecutive  membera,  a  nearer  approxv 
itB  relative  hardness  is  required.     To  ascertain   this.  _ 

three  minerals  bo  passed  successivoly,  with  slin;ht  prt»ssiire,  oftt,; 
the  surface  of  a  hard  fine  file,  one  end  of  which  should  bo 
in  the  hand,  and  tbe  other  rest  on  a  table,  when  tho  diffa 
drgrees  of  rcsiatanee,  and  the  sound  produced,  will  in( 
with  greater  or  less  exactness,  ^he  intermediate  hardnew  ot\ 
flubsLance  examined.     The  three  minerals  should  nearly 
spoud  in  fonu,  size,  and  siirfaces  applied  to  the  file.     It 
mie  bttle  practice  with  the  file  to  bu  enabled  to  use  it 
feet,  and  some  eartt  to  preserve  it  in  a  state  tit  fur  uao. 


DoeaainA 
iantite|| 

iter  ioV 


BpEcrrrc  ohavitt, 

2/>r>.  Tilts  term   is  used  to  exproas  the  relative  weight 
equal  vuluiiies  of  difVcrtnit  bodies,     A  volume  of  didtilled  wal 
th«  temperature  of  oo^'  F.  or  i5o6  C,  bein^  employed  an  thei 
with  which  all  others  are  compared.     Thus  the  specific 
of  water  is  said  to  be  1,  and  tliat  of  silver  about  loj 
that  a  mass  of  silver  of  etpial  bulk  with  any  j^ven  quani 
water  will  weigh  loj  times  as  much  as  tho  water. 

The  method  of  ascertaining  this  property  of  matter 
wei^h  a  portion  of  tho  body  to  be  examined  in  air,  and  in 
distilled  water,  at,  or  near,  the  temperature  of  oo",  when  it  will 
be  foiuid  to  weigh  less  than  in  air,  the  difference  being  equal  to 
the  weight  of  a  bulk  of  water  exactly  equal  to  that  of  the 
of  mineral  woighed. 

Thu   niiucral   t(j   be   weighed   should  be   free  from  foreign 
matter,  from  diHintegnitidn  or  decay  of  any  kind,  and 
contain  no  cuvitiea.     When  these  are  suspected,  the 
should  be  reduced  to  fra^iente,  or  coarse  powder. 

The  Bncciiic  gravity  ol  a  body^  in  mineralog)%  ia  the  ratio  of 
ita  weight  to  that  of  an  equal  volume  of  water  at  a  given  ten- 
peraturti  (usually  00°  F.,  or  16°'55  C). 

The  following  are  the  practical  methods  of  finding  theBpaoifio 
gravity  of  minenda ; — 


L  ah(^ 


arecinc  obatitt. 
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^C  A  frai^nent  of  the 
'I  bv  n  Imir.  orn 
mn  }took  on  the 
uao  of  tbf  pans  of 


no.  re. 


ih( 


siwpenn- 
\Aa  a(  which  arc  hhorU>r 
we  of  the  otfier  paii. 
wciicht  of  the  mineml  iu 
I  8p[r«rcnt  weight  when 
d  in  water,  o  ito  .spoeific 
Then,  approiimatelr, 


IP 


«  —  J 


great  nccuracv  is  required,  the  weight  of  the  air  dis- 
the  mineral  must  be  taken  into  account.     Let  tliia  bo 


0  =      •"  +  "- 


•c  +  «  —  « 


FIG. 


ble  book  of  j»lutinum  wire  (fig.  77), 
si  bv  a  fine  wire,  may  be  used  for 
ig  the  fragment  to  be  weighed. 

the  frugiitents  are  too  emull  to  be 
singly,  they  may  be  contained  in  a 
)  made  of  thin  glaas  tuW,  and  held 

twisted  about  the  rim  (fig.  7S),  or  a 
inum  i.-nici]>le. 
id   X,   the   apparent   weipjht   of  the 

m  water,  we  must  subtract  the 
wei^jbt  of  the  hook  ur  cup  in 
'ri>m  the  apparent  weight  of  the 
tocetliiT  with  the  hook  or  cup,  in 
The  \uUii*.  of  J*  may  nJao  he  tound 
Uowing  luauuer:— put  weights  into 

E  till  they  balance  the  mtueml  to- 
ith  the  ho<ik  or  cup  suspended  in 
m  the  pan  ]>.  Remove  the  mineral, 
the  hook  or  cup  suspend<*d  in  water. 
IH  the  weii;hl  which  must  l»e  placed 
nxiw  to  restore  the  wpjilihrium. 

of  air   are   very   apt    to    attach 
v»   t<i  the   mineral  when    iiiiiuersed 

;    these  must  be  earotiiUy  removed 
ftigbing,      Th©  only  certain  way  of 
^^Hb,  by  making  th<!  vsntcr  iu  which 


no.  78. 


fliupeiided,  hoiJ  briskly  for  some  minutca.    T\ie 
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whole  mu&t  tlieii  be  left  to  cool  down  to  nearly  tlio  tem[K*ni(uiv 
of  the  air  before  weii^liing. 

The  vessel  eontaiuiiig  tlie  water  should  bo  as  large  as  eoo- 
venience  will  allow.  When  it  ia  too  small,  the  resiilta  are  apt 
to  be  erroneoiLs,  in  conseqiiem-e  perhaps  of  u  oircidiition  ol'tbf 
water  when  its  temperature  differs  elightly  from  that  of  the  tur, 

2fil.  Wlien  the  substance  floats  in  water,  the  douh]«?  hi>ik 
must  be  made  to  clasp  it,  and  be  hea\-;v'  enough  to  cause  the 
whole  to  sink.    Proeeed  to  weigh  as  before  ;  and,  approximately, 

w 

O  = 

W  -\-  J? 

Or,  H  being  the  weight  of  the  air  disphiccd  hj  the  mincnd« 
o  =       "  +  " 


=1) 


To  find  X,  in  thia  case,  we  mu^t  subtract  the  apparent  weigfai 
of  the  hook  together  with  the  mineral  iu  water,  from  tho 
apparent  weight  of  the  hook  alone  in  water. 

Minerals  soluble  in  water  must  be  weighed  in  olL  the  weight 
of  which,  relatively  to  that  of  water,  must  be  ascertttiued. 

262.  Tho  following  method  also  admits  of  conaiderablo  ac- 
curacy : — - 

A  glass  cup,  like  the  annexed  figure,  with  its  fio.  7*. 
rim  ground  truly  plane,  provided  with  a  lid  of  glaas, 
also  ground  plane,  is  to  be  filled  with  water,  elosed, 
and  any  water  adhering  to  the  outside  carvfully 
wiped  off.  The  cup  is  then  to  be  weighed  in  any 
delicate  bidauce.  Now  [>ut  the  miuei-al  into  the 
e«p,  close  it  with  the  lid,  wipe  off  the  water  ad- 
hering to  tlic  outside  of  the  cup,  and  weigh  it  as  before.  Let 
10  be  the  weight  of  the  niiueml ;  x  the  weight  of  the  cup  filled 
with  water ;  y  the  weight  of  the  cup  contjiining  the  mineral, 
and  filled  up  with  water.     Tlien,  approrimatcly. 

Iff 
o  =    — —  . 

Uj   ^  X  —  1/ 

Or,  «  being  the  weight  of  the  air  displaced  by  the  mineral. 

w  +  *  +  «  —  y 

The  esirnpe  of  water  between  the  rim  of  the  nip  and 
may  be  prevented  by  coating  tho  under  surfaeti  of  the  lid 
a  very  thin  film  of  (grease,  or  tur|K'utiuc.     Glass  » 
be  provided  of  diB'ercnt  sixes,  uud  the  snwdlcst   i 
capuble  of  contrilniiig  the  tninrml. 

2(i3.  Tho  same  cup  m:iy  bo  used  in  fijiding  the  specific 
of  a  liquid. 

Lei  jr  bo  the  weight  of  the  lid  and  cup  filled  with  lh«  lie 
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rs 


weight  of  tho  lid  and  cup  fillwl  wHh  water,  tc  the  weigli 
tid  and  empty  cup.     Tbeu,  approxiinately, 


w 


being  the  weight  of  the  air  contamed  in  the  cup, 


r,=  '  + 


IT 


y  +  « 


w 


"WTjcpe  extreme  prec'isii>n  w  required,  the  exat-t  tempera- 

tbe  air  and  water  should  be  recorde<i,  and  tho  expansibility 

It  weighed,  relatively  to  that  of  water,  aflcertained. 

:   gravity   is    an    important   distinctive   character  of 

and  has  been  obsened  with  much  exactness ;  but  as 

requires  a  delicate,   and   not  easily  portable  apparatus,   it 

be  OACcrtained  with  sufficient  readiiicaa  and  facility  to 

it  useful  in   the   immediate  determination   of  mineral 

'o  reliance  can  be  placed  upon  the  verj-  rude  estimate 

tor  when  measured  only  by  tho  hand ;  and  the  re- 

?ighing  by  Nicholson's  aneometer,  even  as  improved 

[ohi.  must   be  reganled  as  little  more  than  a  rough  ap- 

tion  to  the  true  differences  of  weight. 


M.1QXETISM. 

This  property  is  u«c<i  in  niineralog)'  only  to  distinguish 
of  the  ores  of  iron.  A  feebly  magnetized  needle  may  be 
)yed  to  ascertain  the  existence,  and  tho  degree  and  kind, 
i^tism  in  a  mineral ;  and  also  whether  it  has  polarity, 
may  be  known  by  its  attracting  one  pole  of  the  needle 
nhen  one  j>art  of  the  specimen  ia  held  towards  it,  and  repelling 
^  same  pole  when  another  part  is  presented  to  it.  Cobalt 
and  nickel  are  slightly  magnetic. 

The  following  substances,  CAllod  *  magnetic,*  are  attracted 
bv  either  pole  of  a  magnet :— Iron,  nickel,  cobalt,  manganese, 
coromiom,  cerium,  titanium,  palladium,  platinum,  osmium. 

The  following,  called  *  diamagnetic,'  are  repelled  by  either 
pole  of  a  magnet : — Bismuth,  phosphorus,  antimony,  zinc, 
tin,  cndmiiun,  sodium,  mcrcurj*,  leaid,  silver,  copper,  gold, 
tmeaic,  uranium,  rhodium,  iridium, /schcelium.  * 

The  substances  are  arranged  nearly  in  the  order  of  the 
intensity  of  the  power  by  which  they  are  attracted  in  the 
fanner  caae,  and  repelled  in  the  latter. 

ZLECTRICITT. 

266.  Thia  is  intererting  rather  as  a  physical  property  than  a 
chincter  of  much  nee  in  either  descriptive  or  determinative 


L 
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mmerulo|[^.  It  maybe  produced  in  mauy  minenUs  by  friction; 
iu  some  by  heat ;  aud  in  caleito  by  pressure. 

267.  The  electric  needle  is  a  fine  me-  ^^^'  ^• 
tallic  wire,  having  knobs,  a,  b,  at  each  end, 
Buapendcd  by  a  dry  filament  of  unspun 
Bilk.  If  a  stick  of  sealiug-wai  be  rubbed 
with  a  wtmllen  cloth,  and  brought  near 
eitlier  cud  of  the  needle  ad,  the  end  of  the 
needle  will  be  attracted  by  the  sealing-wax, 

and  adhere  to  it.     Repeating  this  process,       • 

if  requisite,  the  end  of  the  iieedht  will  at  Inet  be  repelled  br 
the  sealing-wax.  The  needle  is  now  said  tt>  be  charged  with 
roainous  electricity.  Iu  like  manner,  if  a  rod  of  glass,  ruhbfd 
with  silk,  be  brought  near  either  end  of  the  needle,  it  will  at 
first  attract,  and  finally,  repel  it.  The  needle,  in  this  caae,  i» 
said  to  be  charged  with  rouinuttq  electricity.  Two  hodi«i 
charged  with  the  same  kind  of  electricity  repel  each  other,  ani! 
two  l>odies  charged  with  different  kinds  of  electricity'  attrut 
each  other. 

A  needle  charged  with  cither  kind  of  electricity  is  attracted 
by  all  bodies  in  their  natural  etatc.  a.s  well  as  by  bodies  charg«<i 
with  the  opposite  kind  of  electricity ;  consequently,  the  flolr 
infallible  test  of  the  kind  of  electricity  with  which  any  body  u 
charged,  is  the  repulsion  of  one  of  the  ends  of  a  neetUe  clmr<gcii 
with  the  same  kind  of  electricity. 

The  resinous  electricity  is  frequently  called  negatire,  and  tbc 
Titreous  electricity  positive. 

Home  minerals  are  conductors,  and  others  non-conduci 
electricity. 

Aitrt*,  Huor,  apatite,  aragonite,  and  enidote  are  among  tbnflp 
which  acquire  resinous   electricity  by  mction ;    and 
wolfram,   tautalite,   mispickel.  and  oxide  of  tiu  amon^ 
which  ai'quirc  vitreous  electricitv. 

Tile  kind  of  electricity  vanes  also  in  the  same  miufr*l 
according  to  the  smoothuess  or  rcmghness  of  the  surfaci  ^^ 

268.  Some  crystals,  a^t  long  us  tluy  are  exposed  to  an  inn 
temperature,  exhibit  vitreous  electricity  at  somo  points  - 
surface,  and  resiuoua  ele<'tricity  at  oilier  points.    Wliile  t 
pcratun*  is  sinking,  these  points  aro  charged  with  tho  op| 
cloctricities.    Such  crystals  are  called  pyn3electric.    The  poini 
which  an  ascending  temperature  developes  vitreoua  elo( 
are  called   analogous  pules  by  Kieas  and  O.  Rose;   and 
points   at   which   it  produces   resinous  electricity   anl 
poles.     WTiile  the  cryetal  is  cooling,  the  aualogoua  p 
rtwinoua  electricity;    and  the  antilogous   ^wlea  m; 
trioity. 
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2B9.  Thin  cliaracter  is  «o  limited  in  its  application  as  to  be  of 
litt''  in  tlistiuguishintf  minerals.     Steatitea  have  a  more 

<>t'  '-  -\    foci;  and  drv  pulvi-ruk'nt  substances,  as  choUcj 

ore  wh«L  is  R'riuod  tnr/i^re  to  the  touch.  Between  these  ex- 
tpemoa  there  are  iutemieUuito  de^Tees  and  kinda  of  eenaation 
ncporienced  by  the  touch,  but  they  are  not  of  sufficient  im- 
portance Ui  have  reeeired  much  attention  from  mineralugists. 

8KSLL. 

270.  Some  minerals  emit  an  earthy  smoU  when  breathed 

t;  others  produce  peculiar  odours  when  struck  wHth  a  ham- 
that  so  produced  in  some  of  the  ores  of  col;alt  and  arseuie 
bios  garlic ;  those  of  solpnium,  when  heated,  exhaio  the 
odour  of  horseradish;  and  sulphurets  that  of  sulphur;  and 
•ome  rarieties  of  calcite,  which,  in  consequence,  hear  the  name 
©f  studEstonCf  give  out  an  ottensive  ameil  when  broken.  But 
it  ii  a  verr  unimportant  character,  eicept  as  to  its  being  tbe 
Ueuis  of  detectiug  the  presence  of  selenium,  arsenic,  and  huI- 
pbur  in  minends. 

TASTS, 

271.  This  qnalitr  is  perceivable  in  only  the  few  soluble  sub- 
liMces  which  are  admitted  as  mineralogical  species,  and  ^ill  be 
jBoBDed  in  their  several  deseriptiona. 

OHEHTCAX  coysTiTirnoy. 

272.  There  are  known  nt  pre»ent  sixty -two  elementaiy  or 

[  d  substances,  which,  with  the  exception  of  some 

I.  vered,  of  which  the  properties  are  not  yet  fully 

tuned,  nwiy  be  classed  as  follows  : — 

1.  Non-mutallic  elements. — Imperfect  conductors  of  eloc- 
toicity  and  heat. 

Gaseous. — Oxyg«n,  hydrogen,  nitrogen,  chlorine,  fluorine. 

liiquid. — Bromine. 

SoJhL— CarboD,  pliosphorus,  solphur,  boron,  selenium,  iodine, 
Kilieua. 

s    **  1. — Good  conductors  of  electricity  and 

heal  ii  of  mercury  solid. 

A.  l^lit  mc'taU,  Liuviiig  a  t«trong  afBnity  for  oxygen. 

Mrtalit  «rf  alcalica  and  alcalino  eartlis. — Potasaium,  sodium, 
tithi  rontium,  calcium. 

>i  ^. — Magnesium,  lanthanium,  yttrium,  gluciunif 

ilominium,  jtirconium. 

6.  Hinivy  metals. 

It.  Metals  not  reducible  to  a  metallic  state  by  heat  aloiW«    M 

B  2  m 
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Brittle  and  difficult  to  fuse. — Thorium,  titanium, 
iheeliuiii.  molybdeautn,  vanadium,  chrome,  uranium, 
lese,  cerium. 

Brittle  and  easily  fiiaible  or  volatile. — Artenic,  ant 
tuUwriuni,  bisuiuth. 

Malleable. — Zinc,  cadmium,  tin,  lead,    iron,  cobalt, 
copper. 

/i.  AletalB   reducible  by  lieat. — Moreur)*,   stlrer,  gold,  pfc'^ 
tinimi,  pnlltkdium,  rhodium,  iridium,  osmium. 

The  n>maiuL[ig  Hubfitanees,  the  pro[>erties  of  which  are 
fully  known,  are  didymiura,  erbium,  terbium,  uiubium, 
pium,  noriura,  ruthenium. 


273.  SifmboU  and  EquicalenU  of  iKe  JSlem^nts. 
{Taken principaUtf fr</ni  Freseniuf.) 


Aluminium 

Al 

170*42 

Nit^kel 

SI 

sao'fl 

Anting  ony 

Bb 

l(Jl3-90 

Niobium 

Nb 

■ 

Arsenic 

Aa 

03fl-48 

Nitrogen 

K 

175*M 

Bflr>'um 

Ba 

86V86 

Norium 

Nr 

fl 

Bismuth 

Bl 

206O75 

Osmium 

0» 

1S4S'|| 

Boron 

B 

130-ai 

OiA'pen 

O 

loo-dj 

Bromine 

Br 

90903 

Palladium 

IM 

062-64 

Cadmium 

C4 

806-77 

Pel  opium 

V\ 

Calcium 

Cft 

950*00 

Pli(j8pharu8 

P 

391- 

Carbon 

0 

76'00 

Plutinum 

Pi 

1233' 

Cerium 

Cfl 

600*80 

Potash 

K 

488'' 

Chlorine 

CT 

443-30 

Khodium 

tt 

062- 

Chrome 

Cr 

S49'B3 

Huthtmium 

Hi 

Cobalt 

Co 

368-44 

Scheelium 

w 

1188* 

Copptr 
Did>iQium 

Cu 

396-00 

Selenium 

&« 

4i»5- 

1) 

02O0O 

Silicon 

61 

IW^ 

Erbiuni 

E 

Silver 

u 

la-u- 

Fluorine 

F 

23671 

Sodivim 

Nft 

.^H 

Glucium 

O 

68'OB 

Strontium 

Sr 

^^^H 

Gold 

AU 

B4fi«*7S 

Sulphur 

S 

^^H 

Hydrrjgen 

H 

lS-60 

Tantalum 

T» 

il^H 

Iodine 

I 

1685-67 

TeUuriimi 

To 

mm 

Iridium 

Ir 

123200 

Terbimu 

Tr 

■ 

Iron 

Fo 

360-00 

Thorium 

TU 

T4rj 

Xiauthauium 

La 

688-00 

Tin 

Sa 

Ix^ml 

I'b 

1S94-60 

Titanium 

Ti 

j__ 

Lithium 

L 

81-86 

Uranium 

V 

llP| 

Magnesium 

Uk 

167-76 

Vanadjimi 

T« 

860110 

Mangancae 

Mn 

844-44 

Yttrium 

r 

4org 

Mercury 

11« 

issoeo 

Zinc 

Zn 

40o| 

Molybdenum 

Ko 

600  10 

Zirconium 

ftr 

sell 
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27 -i-  Wlien  Aay  two  elements  combine  chemically,  it  U  found] 
that  thf  wi-iijjiita  of  the  two  elements  are  na  some  low  multiples  1 
of  the  immhers,  or  *  eijuivalents/  annexed  to  them  in  the  pre- 
ceding tuble. 

Thus  one  eombination  of  iron  and  sulphur  exists,  in  which ' 
the  proporiioua  of  the  iron  and  sulphur  aro  as  one  eqiiivalent, 
or  3ou-(K»  of  the  fonuer,  and  one  equivalent  or  aww  of  iho 
latter ;  iu  another  conibinntion  of  the  same  elements,  the  pro- 
portions of  ir«»u  and  sulphur  are  as  one  equivalent,  or  36000  of 
the  former,  and  two  equivalenta,  or  4ofnx)  of  the  latter.  I 

In  ono  of  the  eompouufU  of  manganese  and  oxygon,  the  ! 
proportions  of  mani^jinese  and  oxygen  have  been  found  as  one 
i^uivalentf  or  ;n-iu  of  maugnnese,  and  one  equivalent,  or  lou  of, 
oxygen.  In  another,  as  two  equivalents,  or  eSfi'SS  of  manganese,  j 
uid  three  etjuiralent*,  or  30000  of  oxygen.  In  {x^roxide  of  man-  \ 
gauesc,  on  one  ujuivalent,  or  SU-U  of  manganese,  iind  two 
equivalents,  or  soooo  of  oxygen.  In  manganic  acid,  as  one  | 
eqviivnlent,  or  3U'44  of  manganese,  and  three  equivalents,  or  ' 
300*000  of  oxygen;  in  pernmngaiiic  aejrl,  as  two  eqiiivulentt^, , 
or  666*BB  of  mangancee,  and  seven  equivalents,  or  7'mjOO  of 
oxygnn.  I 

A  coinpoiind  of  two  elements  is  denoted  by  the  symbols  of  the ' 
two  clcnitiits  ;  the  uunil)er  of  multiples  of  each,  when  greater 
timn  one,  being  denoted  by  tigurea  re!>pectively  annexed  to  them. 

Thus  Fes  denotes  theeoinbination  of  iron  and  sulphur,  eonaist- 
ing  of  one  equivulei»t  of  eaeh  clement-,  fos'  the  combiuatiou  of  one 
equivalent  of  iron  and  two  equivalents  of  sulphur  ;  Mn'o'  the  eom- 
bmation  of  two  equivalents  of  manganese  and  three  of  oxygen ;  i 
Kbo'  the  combijuition  of  one  equivalent  of  manganese  and  three  ' 
equivalents  of  oiygeiu  Tn  order  to  abbreviate  the  symbols,  equiva- 
lents of  oxygon  are  denoted  by  dots,  one  for  each  equivalent, 
placed  orrr  the  symbol  of  the  element  with  which  they  are  ' 
combined  ;  equivalents  of  sulphur  are  denoted  in  like  manner  by 
aooODts.     A  double  equivalent  of  an  element  is  denoted  by  its 
symbol  having  a  dash  drawn  through  it.    Thus  \t\  denotes  Muo\ 
3Nh  d»'Uot<?j»  Mn'o',  f«  denotes  Fes'. 

The  cipiivslent  of  a  eonqjound  of  two  elements  is  the  sum  of' 
the  equivalents  of  its  comp(»nent3.    Tluis  the  eqnivalent  of  pro- 
toTiHt^  nf  iron  Feo  is  3S0*(X»  H-  KwiM)  =  >50*oti,  the  e<|iiivalent  of 
p.  f  inm  n-'o'  is  2(35000)  -\-  3(100'00)  =  looow. 

.  .if  combination  nf  simple  flubstanees  applies  also  to  ' 

their   compifvinds,  which  unite  witli  each   otlier  in  qmintities 

r.r,in.  .•ii,  hiaI  tc»  Inw  multiples  of  their  equivalents.     The  com* 

drnoted  by  the  symbols  of  the  eompouuda   having 

placed  between  them,  and  having  the  number  of 

fcach  pntixed.  j 

iuu.-»  me  mineral  prc^ustitc,  consisting  of  three  ct^mvftVetA*' 
£  3 


HT^^^^^I 
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of  a  Bulphido  of  ailror  asb,  and  one  eqtiivalent  of  a  tersuj 

of  ank-'iiic  Ass',  is  denoted  by 

SAfB   +  Aa8\ 

J 

276.  Ctmbination$  qf  Simple 

Suhatancet  with 

Osygen,  tuM 

EquivalenU. 

^^^^^^                                           Acida. 

^^^^^B         Nitric  aoid 

1»0* 

K 

07635 

^^^^^^m          Sulphuric  acid 

ao" 

fl 

600'W 

^^^^^^ft          Phosphoric  acid 

PO» 

P 

B&rsd 

^^^^^^P         Boracic  acid 

BO« 

B 

^0  31 

^^^^^B         Carbonic 

CO* 

C 

37fiOO 

^^^^^V         Oxalic  acid 

c*o' 

« 

44000 

^^^^^^1          Silicic  oi'id  (Silica) 

«o» 

t 

88i'SB 

^^^^^H          AnieniouH  at^-id 

A^« 

At 

lS8«*4a 

^^^^^H          Arttcnic 

AK>* 

Am 

149e-4S 

^^^^^B          ^ntimoniouB  acid 

Bbo' 

8b 

1019'90 

^^^^^^^         Antinwjiiic  acid 

Rho' 

Sb 

SdlSMX) 

^^^^^^k         Oliromic 

CrO' 

Or 

eiOM 

^^^^^B         Motyb<lic  ncid 

MoO' 

Ui 

606- 10 

^^^^^^B         Vanadic  acid 

vo> 

T 

iifiaoo 

^^^^^H          Scheelic  acid 

wo* 

% 

1468  40 

^^^^^B          Tantahc  acid 

Tirf)' 

Ta 

1446-40 

^^^^^1 

TtO' 

fl 

601-60H 

^^^^^P          Btaiuiic 

BnO' 

Bii 

036-M^H 

^^^^^B 

4 

^^r           Potash 

KO 

k 

588'»4 

^H             Soda 

NaO 

Kft 

«8ri7 

^^H             Litbia 

UO 

IJ 

isrsfi 

^^H             Htrontia 

BrO 

Br 

M6-fi 

^^H             Biir)t<!8 

BaO 

Bft 

044-86 

^^H            Lime 

00 

Cb 

860*0 

^^H            Maji^CBia 

u«o 

«• 

«7-7« 

^^^k             Ahiinina 

AJO* 

Al 

640-84 

^^^H              Zirconia 

XrO 

» 

381*8^ 

^^B 

00 

d 

1S«M 

^H             Yttna 

TO 

t 

fiorff 

^^B            Thoria 

TbO 

Th 

843*0 

^^^B             Protoxide  of  cerium 

CoO 

6. 

fl74'7 

^^^B             Oxido  of  bismuth 

BIO* 

ai 

S()60'76 

^^^K             Oxidti  of  autiinony 

BhO* 

Bb 

IttlS-O 

^^H             Oxide  of  Kino 

XnO 

SB 

60fl'6» 

^^H             Protoxide  of  manganese    Mno 

fti 

44444 

^^^^^^     Oxide  of  mangoucHO 

lto*0* 

088*88 

L£U£7rrs.        79    1 

^1        smou  xsm  TqvivxvEisTa  or 

TOT   Bl 

^1         PmCiuiHc  nf  iroa 

reo 

Fa 

4^0-0                         1 

^M         Ked  oxide  of  iron 

r«V 

^ 

loixro                    1 

^H          Piutoiiiie  of  unuiium 

CO 

U 

842-8              ^^J 

^1         Ovdi'  of  nnmium 

u»o' 

^ 

^^H 

^M         Oiiiic  of  chrome 

CrO 

^ 

99064           ^^H 

^M         Oxidooflead 

PbO 

i* 

^^H 

^H          }te<l  oxide  nf  i-o{>]>cr 

Cn'o 

«» 

^^H 

^M         BU'k  oxide  of  copper 

CaO 

Cta 

i8«-0              ^^M 

^m         Oiide  of  nii'kei 

no 

SI 

^^H 

^H^    Glide  of  cobult 

CtO 

Qt 

^^M 

^^^  W«ter 

HO 

U 

^^H 

^B^Pn)^r/M»U  q/"  Bmp  ami 

Oxygen 

t«   100  part4  o/*  /A?    1 

^M                         foUoiriny  CombitMdonM 

.- — 

^B                    Base.  Oxygen. 

Ba«o.  Oxygea. 

^m  10          K            83-oa        16*08 

H«0 

Hg 

02'6O          7*40 

Hyw        5*          7417        So'83 

Ou'O 

Cu' 

88-79        U-21 

Bin        a          ASOi      SAW 

CaO 

Ca 

79  86       so- 10 

Hyfi'o      vn'       «9'35       30-75 

BiO* 

Bt 

89*87        20*18 

■  hO         Bft          89'^       10-47 

CdO 

C4 

87-45        12*65 

V  M         Br           84*«1        16-40 

AuO' 

An 

89  13        1088 

~    W)         C^          71-4.1       W67 

PtO* 

Pt 

88-05        18-96 

MfO        Mc          «IS0       96*80 

BW)* 

fib 

8432       16-88 

iJO*        Al           &3-ttf       40-81 

SflO 

6a 

88*02    *    11*98 

</0'       Or'         7011        2«'88 

SbO' 

6b 

78*02       21*38 

bO         ar          80-lS       1074 

AM)* 

Al 

7674       2V9« 

U*0        IfB         77'oO       2250 

A*0« 

Aa 

65-19        84-81 

lU'o'      Ua'       69-«7        30*53 

CrO' 

Cr 

63-83        4017 

ITO          W            78-68        21*89 

so' 

8 

4000        6000 

(M>         C*          78-86       21*35 

PC* 

P 

43-92        68-08 

C»V       0»*         T107       t8-M 

BO' 

B 

31-21       88-71  ^m 

M          Fa          77'78       Sfi-tt 

cV 

C» 

oQ.er  ^^M 

h'o*        r»'         7000       80-00 

co» 

C 

72*78  ^^1 

UO          At          9310         <-00 

bio' 

SI 

48-03        6r9r  ^^M 

no          Pi          93-83         ri7 

vo* 

Jf 

25-95        7405    ^^ 

Sf'o        Bt*        9«-l«         3-8i 

no* 

CI 

4«-i»9        6301             1 

jry.  CGmhimnti/inji    of  Simplfl 

Sahstancet    tvifl 

Sulphur,    and      1 

m                                    their  Eq 

uival^nU. 

1 

Ik                                 >ny 

8b8* 

&b 

22139                     m 

IV, 

A*a^ 

m 
Al 

1638 -48                   M 

H      Binuipbidi*  of  nn 
H     Sulphide  of  It-iul 

Sa»» 

^n 

^^B 

pba 

H 

^^M 

2iulphid«  uf  iron 

FeS 

Fe 

&5U0                      V 

^      BUulphitK*  of  iron 

FeS' 

Fe 

7500                   I 

■    DisulpUide  of  copper 

Cu'fl 

Oi 

9920                   1 

n  4 
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SulpHde  of  copper 

Cu8 

6u 

6(M-0 

Sulphide  ol*  silver 

A4B 

u 

loWOl 

8iilphi(le  ol'ziue 

Zu6 

in 

OOO-GO 

Sulpliide  of  tin 

aos 

80 
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Dimorphism, 

278.  ThtJ  term  dimorphism  is  used  to  eipress  the  propertj 
possessed  bv  some  substam-os  (both  simple  and  compound),  of 
crystallizing  in  forms,  which  have  been  regarded  sm  eoDstitutiag 
different  crystalline  species.  Thus,  carbonate  of  lime,  i:»c, 
crj'stallizea  as  cakite  in  forms  belonging  to  the  rhombohednd 
system,  and  as  aragonitc  in  forms  belonging  to  the  prismatic 
system.  Titanic  m-id,  fi,  as  brookite,  \s  prismatic  ;  as  anatasc. 
pyramidal  ;  as  nitile,  also  pyramidal,  but  with  purauiot4?rfl 
differing  from  thode  ui'  auatase.  Tiie  i'ullowiug  substauces  also 
arc  dimorphous : — c,  s,   NtAs,   iui|  UfCi,  Fob',  Aa,  ib,  ka,  k5, 

MSli^  S'ftPU*,  KSlis,  fbB  H-  Ai'l>C. 

laomorphism. 

279.  It  was  first  observed  by  Mitscherlich,  that  many  grt>ups 
of  substances,  simple  or  compound,  having  an  analogous  constitu- 
tion, crystallize  in  forms  of  tlio  simie  crystalline  8pet'i*»8,  or  of 
species  differing  but  little  in  their  angles.  Such  groups  of  sub- 
stances aro  said  to  be  isomorphous,  homoeomoqilioua,  or  pleoio- 
morphous. 

Thus  alumina,  ai,  red  oxide  of  iron,  F&,  oxide  of  chrome,  &, 
crvfltallize  in  forms  of  the  rhombohedral  aystein,  the  angles  tif 
which  do  not  differ  more  tlmu  a  few  miniitt's  from  each  other. 
Carbonate  of  lime  (as  cidcitc)  tuC,  of  magnesia  si«r,  of  ppt>- 
toxide  of  iron  ivc,  of  protoxide  of  mauganeso  Mnc,  of  oxi(le  M' 
zinc  ZnO,  cr>'«talUz(^  in  isomorphoua  forms  of  the  rhomboh«»dm! 
system.  Carbonate  of  lime  (as  aragonite)  cnc,  of  barytesi 
6»G,  of  strontia  src,  of  oxide  of  lead  Pbc,  en.staUiy.e  in  isio- 
morphous  forms  of  the  prismatic  system.  Sulphate  nf  barytea 
ii«s,  of  strontia  srS,  of  oxide  of  lead  Pbs,  havo  isomor|>hoQ* 
forms  of  the  pnsinatic  system.  Hydrous  sulphate;  of  «i)da 
it»8ii'*,  seleniate  of  w«la  jiaSflU'*,  and  ehromate  of  soda  jturril", 
have  isomoq)hou3  forms  hi^longing  to  the  oblique  system.  Sul- 
phate of  potash  Ks,  selrniate  of  potash  kso,  ehromate  of  p  ■»"^^ 
kcT,  mangannto  of  potash  kua,  nave  isomorphous  form-s 
priamatie  aysl-em.  G')'psum  o«sh',  sidphat**  of  iron,  wit 
wjuivalont*  of  water,  i'eaii'.  hydrous  seloniat^?  of  liujr  . 
hinr  '       -   forms  of  "'         '  '  '  ^"  >'    ' 

*<xJ.  of  soda  ^ 

teleiimtc  ol  oxidv  of  silver  i«d(s  ^v*^  vaoiuor^Wjvts.  Vuru** ul  V-yi 
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[iri^^mitir    '«v?'1<*iil.      SeleuiftU*  of  oxiJe  of  copper  cuseH*,   Bill 
111.   .  !    .'\'>Li    -if  copper  ru8ii\  tfulphiite  of  protoxide  of  nian- 
. .   I  -<■    MnH»i',   havp  t^oiiinrphoiiH  forms  of  the  nnorthic  svHlom. 
AliI  !ii..uy.   ViUniutiu  arsenic,  and  tollurium  cryslidlixe  in  ibo- 

Mb  and  Is  rrvstallixe  m  isomorphous 
torn,  and  alsci  m  nctaliednms. 
,  cilructt'd  priucipally  from  Fnmkeuhfim's 
..'.:■,*  exhibits  iiioat  uf  the  isomorplioua  groups 


iUjoau  at  preiscut : — 

Cb  ;     A|  j    An, 

oa;  Pb;  Ur;  Vd* 
Pi*8;  Fbe«;  PbTa. 
JksS;  A<tk;  A«Te. 

IO'a*;   Ki'ftb. 
©•«*  4-  CoA* ; 


i$^i  rt|»t;   Fe^r  i    Mg€r. 
K»  +  Ala'  -f  li" 

3i»H  -f   Alls'  -f    ll" 

Hll*8  +  AlV  -f  ri" 
li'vi  -f-  ft  h'  -f  w" 


Cubic. 


M  +  €e  5'  +  ]i" 
CMl'  +  Aim 

ifsSk'  4-  AlBl 
FeSJl"  -j-  Alfll 
jifBSl'  +  AIHI 

c«ai'  -}-  i^ai 
d»ai*  +  €rSi 

CoPH';  KlPli";  HsFH'. 

KBr;  iteCl;   NBr. 

Bftic;  ht^;  Pbif. 
K5c"j  khS'c\ 

C»F;  KCi;  un  ;   AfCl;  KBr; 
KI  ;  Nun  ;  »»Br  ;  N»I  ;  KP  ; 

If»P;  TBr;  \*1 ;  Zi I ;  KH*a. 


Jl  5 


KCT  + 
KCI  4- 

KCI  4- 

Ko  -i- 

NiHl  -|- 
N!I*C1  -f 
KII'CI  + 

Ku'a  + 

JfU*Cl  + 

KBr  4- 


PiCI' 
PbCI* 
TrCI* 
Oia' 

8a  a* 
PtCl' 

Ira' 
SuCl* 

PlBr* 


^^ 
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^^1             &iBr&';  ^BrH*. 
^^^^   *>B^   Ck,  B. 

ECC'  4-  EnSc'             1 
Kyc*  4-  AfJiC'             1 
KSO'  +  Itf  »0'            1 

^^^P                                     Pyrai 

^^U           NIB  a';  in  Soli';  ni8«ii^. 

KH'cP  ;    KTi^A*. 

^^P          cuoikcih';  cuaIra*cla^ 

OiP  +  2«P  4-  h" 

2ira*yc'ii  +  PftNc'i 
skiic'h  4-  FoJiC'd 

^^^^V                                  EhombohedriJ.                            ^ 

^^H            A«;  Bl;  Bb;  Te;  (HIr 

nci  -h  Ptci'H*. 
where  e  is  M»,  Zn,  Cd,  ] 
Nl,  Co,  Cu. 

^^H              ^  ;  Al ;  #•  ;   ti 
^^^^B           8Fb'?  +  FbQ 

Br8*0*H' ;  6»8Vh*  ;  n 

wrH*n+Bici* 
2NH*ci4-sba'        J^M 

I                6»C;  UgC;   FeC;  2kiC;   liao 

P»Nc*  4-  sim'xc'  4-  ym 

^^ft                                                  Prismatic.                                  1 

ib;  A.. 

AsBo;   2rfti«;  i«a;  2^»| 

Man;    SbB;  Allt. 

KS4-  H8 

K  se  4-  H  §• 

iiti'si;  ttt'si;  y«'si. 

Cu'Asli;  Ca*Pik 

KCr;  K6«;  Kiln;  KB;  NU^b. 
Bai;  SfS;  FbS. 

K0I4-1I«C1U             ^^ 

wh'ci  4-  u<ciu           1 

lilfSn';     K«8»n^;     «uS«H^  ; 
H              EnSH';  MftB^;  3i||CrU^ 

k»o'h*o»  4-  KO*«V)»  J 
5«c*u'o*  4-  xuVit'toV 

T5 
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H-  Kc'uV  +  ii« 

ttrirB;   FbBrii                                   ■ 

■>  iuV'uV  -f.  H» 

I 

HI-  cc'u'u'  +  li' 

isaVii';  K.s'o'u'            ^H 

B>  Kc*u'o*  4-  u' 

-  M 

+  Hc'nV 

KftoPH*;  Nft^H*                     ^^1 

M-I-BCVO* 

^H 

■ 

KCIO';  khb'o'                         ^^M 

-^»3KC' 

K■^*ao^    NH'MnV                  ^H 

is  Fcv  Ma  or  Co 

■ 

BftQU*;   BftBrU'                         ^^H 

llMa                                                                                                    ^^H 

r«sa*;  lAisu'                    ^^H 

ft                      Oblique.                                        ^^ 

BcaSlk';  ftsu". 

sxh^+cP+h;  3irH*+I«+a.      1 

;  r«Bu';  Ii^■8H^ 

Nk'cPB**;   N»'a*h"              ^H 

u« 

NB)iH*i!iPB*                                 ^^M 

li- 

Sftlhl'IiU*                              ^^1 

ri* 

^H 

ii* 

K»Sli";    K*8eB'*;   JJ.CtH"       T 

.8U* 

1 

•an* 

SyftePu"                                              1 

ui6* 

SHmi.H"                                        ^J 

laii* 

^^H 

bV3o'o'+3kcVh-h«        ^^ 

H" 

BV3c'o*+3Kn*c'tj'  +  li*                ■ 

where  b'  ia  r«',  cr"  or  al        ^^I 

B'SHo'+aKlfC'                              ^H 

111* 

B'axc'+aNuVc*                 ^^| 

where  B  i»  re,  Co,  M»  or  cr.     ^^B 

K  iUAU' 

J 

BClllfC-lU*                                           ^^H 

^( 

Mliea^  u  is  Mn,  F«  or  Oo,         ^^| 

■n^BrB*;  Kalli* 

^^^H 

m. 

syH*+pa'                     ^^1 

mtffm 

8S-n*-i-Xiii*                      ^^B 

^1                    Anorthie.                                           ^^H 

^^H&          Cn  8.  u*                       KiC'O^  +  h'                ■ 

^HHB        cua  a*                    nu*4cV  -f-  u'     ^H 

■r    1      M-8D*                            ^H 

^H               ^  ^                                            ^1 

» 
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280.  An  exception,  rflther  apparent  than  real,  to  tW 
stated  in  (27-J),  is  prcsent^^d  by  some  isomorphous  snlwtAnw* 
which  are  found  to  crystallize  together  in  all  proportions. 

A  miie<l  solution  of  sulphate  of  oiide  of  copper  (cns)  and 
sulphate  of  oxide  of  zinc  (zus),  yields  crystal*  having  th*^  ^-"n 
of  Bidphatc  of  protoxide  of  iron  (ifosu'),  in  which  th* 
of  copper  aiid  zinc  occur  in  rariablo  proportions.     The  ux\  -^^u 
of  the  sulphuric  acid  is  three  times,  and  that  of  the  wator  con- 
taiued  iu  the  crystals  aeveu  times  as  ^reot  as  the  oxyu-^     ^ 
tained  in  the  oxides  of  copper  and  zinc  together.     The 
tution  of  such  a  crystal  is  represented  by  the  symbol  (cu.> 
which  may  be  regarded  as  an  abbreviation  of  the  more 
representation  (Ca3ii')»(^*a8u').      This    niiiture    is    d< 
verbally  by  saying,  that  a  portion  of  the  oxide  of  ccj 
replaced  by  oxide  of  zinc. 

A  crystal  of  the  mixed  sidphate  of  oxide  of  copper  and  suli'i  u<- 
of  oxide  of  zijic  with  seven  equivideuts  of  water,  placed  alteruatclv 
in  a  saturated  solution  of  eulphate  of  protoxide  of  iron,  with  whicn 
it  is  isomorphous,  and  of  the  sulphates  of  oxide  of  copper  aud 
zinc,  wna  found  to  be  enlarged  by  alternate  green  and  blue 
layers,  the  former  being  pure  sidphate  of  protoxide  of  iron, 
f  os  u^  imd  the  latter  the  mixed  sulphatea  of  oxides  of  copper 
and  zinc  (cu,z^)BH^ 

Perhaps  the  crystals  formed  in  the  mixed  solution  of  wd- 
phates  of  oxides  ot  copper  and  zinc  may,  in  like  manner,  consist 
of  a  mechanical  mixture  of  portions  of  pure  cusu'  and   Znin\ 
but  too  minute   to   be  distinguished   trom   each  other.     Chi 
this  hypothesis,  however,  wo  muat  assume  thut  the  \>r 
of  the  sulphate  of  oxide   of  zinc   influences  the  sulpli 
oxide  of  copper  so  as  to  make  it  combine  wiLli  seven  equ 
of  water  instead  of  five,  the  proportion  with  which  il 
under  ordiuarj'  circumstances. 

Sulphate  of  oxide  of  copper  crystallizes  also,  in  all  p 
tious,  with  sulphates  of  magnesia,  sidphate  of  oxide  of 
sulphate  of  oxide  of  cobalt,  i*ulphate  of  protoxide  of  iron, 
form  uf  the  latter  unit,  and,  like  it,  with  seven  cquivul 
water.      Wo  aKw  potash  and   alumina  altrm,   ks  -f  m^  -r    "  • 
and  potash  and  chrome  alum,  ks  +  €rs  -f-  u**,  and  chtoritle 
and  iodide  of  potassium  cri*stalK/.e  together. 

Numerouj*  other  examples  are  presented  by  cryvtollbM 
minerals. 

The  true  constitution  of  a  mineral  is  somelimee  di)igm'««l  ht 
a  medtanical  mixture  of  impurity,  derived  from  the  -   ' 
of  which  it  erystallizetl,     AVhcn  a  solvent  can  be  ft., 
of  m'tingrillicr  upon  tho  mineral  or  the  impurity,  but  uub 
ikfthf    fho    i/riimrity  may  easily  Iw  deU'cted  aa  *uch. 

tplihe  usuAur  contiuua  a  mec\ian\caX  m\x\Mti^  o^  vruvh.^ 
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may  be  completely  removed  bv  hydrochloric  acid,  leavinf^  the 
graphite  imalU^red.  JSomo  varieties  uf  calcite  trontain  a  large 
of  quart/.,  vrliich  h  left  na  tsaiiU  when  the  rolcite  la 
by  hydrooliioric  acid.  When  no  Bolvent  can  he  found 
''*  M>t  act.  equally  upon  the  mint*ni]  mid  the  impurity, 
til  nu  of  the  esBfiitiiJ  oonstituenti*  uf  u  miiuTuI  from 

riuch  are  noii-ctfAontial  presents  oonsidemble  difticulty. 


On  the  Chemical  ReactioiM  of  MineraU. 

2S1.  By  rhctnical  rcactious  are  understood  the  ftppearaneea 
changes  nhich  miiieralB  nhow  when  they  are  qiuilitatively 
cither  in  the  dry  or  moist  way.  Such  operations  oidy 
00  r«qui«tt«  as  can  be  pcrfomicd  with  small  and  simple  ap- 
paratiifl  on  very  tsmall  quautitiea  of  the  mineral. 

Testing  in  the  J^rif  Way. 

282.  Testing  the  fusibility  and  the  volatile  ingredients  of  a 
mineral. 

The      blow-  YiQ.i^i. 

pipe,  in  ita  bent 
form,  consiwia 
uf  ametul  tulre. 
AB,  uf  about 
ihn*p  time?*  iho 

d:  of  iho  annexed  fi^re,  open  at  a,  and  closed  at  b, 

W:  111  tube,  ntr,  at  ri^ht   angles  to  ah,  ending  at  c  in  a 

Op,  at  ihe  end  of  which  ia  an  aperture  of  about  -^^  of  an 
inoh  in  diameter.  The  end,  a,  being  ajjplied  to  the  lips,  and  the 
mouth  kept  filled  with  air.  an  uninterrupted  current  of  air  ia 
fore<'d  ibmugh  c  by  the  action  of  the  muscles  of  the  cheeks. 

For  tcsiiiii^  minerals  in  the  drj-  way,  the  heat  of  tlie  ilauie  of 
a  lamp  or  candle  is  concentrated  on  a  small  space,  and  rendered 
more  iiitcnbe  by  the  stream  of  air  directed  through  the  blow- 
Tlie  fra^Tnent  of  the  mineral  to  be  examined,  or  tho 
ir.  aa  it  is  sometimes  called,  should  not  be  larger  thnn  ft 
pT  -•  fd.     It  is  cipost^d  to  the  llame  heltl  in  forceps 

t-i  iinum,  or  by  a  platinum  wire,  or  supported  ou 

plaUituut  luU,  wr  un  a  bit  of  wcli-bm*nt  charcoal. 

The  ftftnie  of  a  Lump  urged  by  a  bh»wpipe  eonaiats  of  a  blue 
c.  iiudod  bv  a  bright  yellow  thime.    A  little  beyond  tho 

\h       ^         ,  whtTO  the  flame  is  liottest,  it  has  a  t4»ndrniy  to 
rvdnn*  TOftallic  tixid<'s  ;  ut  the  extremity  of  the  yoUnw  ftmue  "\t| 
(oidatars.     The  nsswv  iit  vxpt^ed  to  the  flnme  citlier  aVoue 
with  tiic  addition  of  different  rcngcnta,   and    the  quaWtaXVl 
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chemicji]  composition  ia  inferred  from  the  rarioua  appeanuMM 

vhich  present  theaiselrea.  I 

The  asiiay  rnuv  be  heated  iilouc,  in  a  glnsa  tube  cloard  at  <tM 
end,  over  the  dame  of  a  spirit-lamp,  in  order  to  diaonfl 
whether  any  thing  in  vohitilizeil  without  free  accean  of  i^^H 
phone  air.  By  thitt  experiment  it  mav  bo  asoertjuned  w|^B 
water,  mercury,  arseuie,  tellurium,  and,  in  many  cases,  whedfl 
sulphur  or  tluorine  are  present  in  the  mineral.  I 

The  ns.sar  i^  heated  alone,  in  a  <;lui%s  tube  open  at  both  cndJ 
in  order  to  see  whether,  when  freely  eipo»ed  to  the  air,  roll! 
tile  oxides  or  acida  are  formed  and  expelled.  In  this  maimni 
for  example,  most  of  the  compounds  01  Bulphiir,  selenium,  tifl 
lurium,  and  arc^enic  may  be  recognized.  1 

The  assay  ia  hcAtcd  on  charcoal  in  order  to  discover  ttl 
presence  ot  arsenic  (in  the  inner  ilame),  or  of  aulphar  ifl 
selenium  (in  the  outer  flame),  which  betray  themselres  Id 
their -iinell.  Antimony,  yim-,  lead,  and  bismuth  are  known  M 
the  deposit  that  is  formed  upon  the  charcoal  round  the  BM^fl 
Man}'  oxides  and  suluhurets  are  reduced  to  a  metallic  state.     I 

The  assay  is  heatea  alone  in  the  forceps,  on  platinum  wire,  oq 
on  charcoal,  to  determine  it«  fusibility  ;  other  appearances,  Budl 
as  frothing,  intumesoence,  shining,  colour  of  the  flame,  anta 
be  noted  at  the  same  time.  I 

Minerals  differ  extremely  in  their  fusibility.  Some  znoM 
readily  in  large  grains;  others  more  difficultly;  others,  agaiu 
only  in  tino  splinters;  and  many  are  perfectly  infusible  befofi 
the  blowpi[)e.  The  nature  of  the  result  of  fusion  is  also  to  M 
pbaerred,  whether  it  appears  as  a  glass,  clear,  or  full  of  bubbled 
9S  enamel,  or  as  a  slag.  v.  Kobeil  expresses  the  degrvo  <■ 
fusibility  of  a  mineral  numerically,  by  comparing  its  fusibility 
with  that  of  one  of  the  minerals  in  the  following  scale: — 

(1)  Antimonite,  (2)  natrolite,  (3)  alniandine,  (4)  actyuolite^ 
(fi)  orthocliise,  («}  brouxito. 

The  ntost  important  roageata  used  in  testing  minerals  witk 
the  blowpi|>e  are  the  following: — 

(1.)  8o<la  (carbonate  ot*  sods)  is  used  for  dissolving  silica 
many  silicates,  and  the  retluction  of  motidlic  oxides,  fi 
reduction,  the  assny  is  ground  to  ]M»wder,  made  into  a 
with  soda,  aud  L'iposcd  to  the  inner  Ibuiie  i»n  charcoal.  Usu 
the  soda  sinks  into  the  charcoal.  The  portion  of  cha 
into  which  the  soda  has  penetnited  must  be  reduced  to 
verv  tine  powder,  with  water,  in  an  agate  mortar,  and  the  c 
coal-dust  carefully  washed  away.  K  the  assay  contained 
reducible  metal,  it  will  be  lell  behind  in  the  mortar  in  span^i 
or  powder,  according  as  the  metal  is  or  is  not  malkablc.  Fi 
BenntH  recommends  a  mixture  of  equal  parts  of  sods  aud  cyanide 
of  potoijsium  for  reducing  mctalUc  oxides. 
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(s.^  'Bcirftx  (bonto  of  ftoila).  It  should  bo  fused  ixtto  a  bead 
at  ><r  a  bit  of  pIiLtiimxn  wire,  beut  so  ua  to  form  a  hook. 

A  v..  ,  a  .iil  fragment  of  ULiiierul  being  added  to  it,  one  observes 
tthetber  it  a  diitaolved  easily  or  wi\h  diflioidtVf  with  or  without 
ebuQitioa,  and  the  colour,  if  auy,  imptu'ted  Lo  thu  bead,  us  well 
La  tho  outt>r  a«  lu  the  iunor  ilatuo. 

{».)  8;iU  of  pho!»phurut(  ([)hosphato  of  soda  and  nnuaoiiia)^ 
n»e4  on  plntinuiu  wire,  like  borax,  serves  to  distin^uiMh  metallic 
o>i'  t]i©  colours  whicb  it  derives  from  them  are  mucli 

Hi'  il  I  hull  thoec  of  bonix.    It  is  also  a  pjod  reagreut  fur 

uUc^U.-»,  thtt  bilic;i  of  which  is  Hepartited  fri>ni  the  baeet*,  smd 
r&mtdnn  uudisHolved  in  the*  luolted  ludt  of  phosphorus. 

(4.)   Biiracie  aeid  lA  used  to  dutect  phosphorie  acid. 

(fi.)  Ardiydrouft  bisulphate  of  potash  is  used  to  detect  Uthlo, 
tracic  acid,  bromine,  and  iodiue. 

(a.)  Gypt^um  and  lluortspar  ore  employed  as  tests  for  each 
othrr,  beiu^  fusible  together  iuto  a  bead,  which  is  transpareut 
while  hot.  but  opaque  when  cold. 

(7.)  Solution  of  nitrat*!  of  oxide  of  cobalt,  or  dry  oxalate  of 
oxide  of  cobalt,  servos  to  detect  alumina,  magueaia,  and  ox.ide  of 
xiuc. 

(s.)  Oxalate^  of  oxide  of  nickel  ia  used  to  discover  potaah  in 
leruU  >%hich  at  the  aume  time  contain  soda  and  lithia. 

(».)  Tiu,  in  the  form  of  strips  of  tin  foil,  promotes  the  com- 
plete reduction  of  metallic  oxides. 

(10.)  Iron,  in  the  form  of  very  fine  wire,  is  used  for  detect- 
ing phoephoric  acid. 

(11.)  Silica,  with  soda,  is  a  tost  for  sulphur  and  sulphuric 

.)  Oxide   of  copper  ift   used   for  detecting  chlorine  and 
ic. 
(is.)  Litmus,  brazilwood,  and  turmeric  paper. 


Xtsiiny  MineraU  in  tfie  Mtmi  Way. 


The  testing  of  muierals  iu  the  moist  way  is  based  u|X)u 
i\w  mutual  action  of  difterent  .acids  and  bases  when  they  como 
iij  '  -.^ith  each  other  in  a  watery  solution.     Consequently, 

tl  ■'  iu  l>e  eiainiued,  ii'  not  already,  in  its  natund  state, 

c:  '   -(lived  in  water,  must  he  renden^d  soluble. 

A  lis  may  be   divided  into  three  groups,  as 

foiiuMil  . 

(^  >  ^fini-ntls  soluble  in  water — hydrolytea. 

soluble  in  hydrochloric  acid  or  nitnc  acid. 
^  which  ure  not  ooluhle  m  water.   noT  m., 


■ 


88  TESTIVO. 

The  minerals  HoliiMe  in  wnter  are  eitlier  nciJs,  or  nrrrirni 
salts,  or  luJoidfi.  Tlu?ir  conatituentif  are  U!»mtlly  ca^ 
covered.  Bonicie  and  uri^eiiious  aoida  ari«  aluioat  tlj 
Jicida  that  occur.  In  testing  the  saltri  tliat  beloii£f  to  Ihi* 
group,  one  naea  part  of  the  solution  for  finding  out  the  base,  or 
electru-pobilive  bigrcdient,  aud  another  part  for  Rudiug  out  tins 
eleetro-ucpitive  ingredient. 

The  bases  which  occur  in  the  mineral  hydroU'tes  hitherto 
discovered  are,  nmmouiu,  potash,  »oda,  liine,  niagaesia,  alumiaa, 
protoxide  and  peroxide  ol  iron,  oxides  of  zinc,  copper,  robalt, 
uranium,  and  mercury.  The  electro-negative  coustitucnta  art 
carbonic,  sulphuric,  nitric,  and  bomcic  acids,  and  chlorine. 

AV'hon  a  mineral  i^  found  to  be  insoluble  in  water,  we  mast 
endeavour  to  dissolve  it  in  hydrochloric  or  nitric  acid.  The 
latter  i«  to  be  prefcrre<l  wlieu  the  appearance  of  tiie  rntncrmi,  or 
preliminary  experitneuts  with  the  blowpipe,  lt*ad  to  the  sup- 
position that  it  is  a  ntetallic  ollov,  a  sulphide,  or  an  arsemde^ 
In  this  manner  the  carbonates,  phosphates,  arseniates,  ehroin* 
atea,  and  many  hydrous  and  auhydrous  silicates,  ni.iny  5»d- 
phides,  arsenides,  aud  other  metaliic  compounds,  are  decom- 
posed and  rendered  soluble  in  water.  The  constituents  of  ibo 
solution  thus  obtained  may  then  he  determined  by  testing. 

Among  the  minerals  which  are  not  soluble  either  in  water  or 
acid  may  be  enumerated  sulphur,  graphite,  cinnabar,  soma 
metallic  oxides,  simie  sulpliat^s,  chromates,  and  flunridea :  bot 
especially  silex,  and  a  great  number  of  silicates.     Tl.  " 

OS  some  other  minerals  that  cannot  be  distingui- 
blowpipe,  must  be  reduced  to  an  extremely  tine  powder, 
in  four  times  their  weight  of  anhydrous  carbonate  of  !^.>i! 
plutluum  crucible,  and  thereby  rendered  soluble  in  hydr«j'  iil-.  n 
acid  and  water,  and  their  solution  examined  further. 

In  some  cases,  as  when  the  mineral  contains  soda, 
decomposed  by  heating  it  strongly  with  five  times  it 
carbonate  of  barjtes. 

Some  mineral  aluminntes,  nearly  infusible  in  corbonnff  nf 
soda,  may  be  readily  decomposed  by  fusion  with  a  nu\: 
carbonate  and  of  borate  of  soda,  or  with  anhydrous  bisu^j^..-.- 
of  potash. 

ybnHnefnllh  ElemenU  and  their  Compound  mlH  Oi^yn, 

Healer. — When  the  assay  ia  heated  in  a  tube  dcwod  at  <ntf 
end.  the  water  is  driven  off,  and  is  depoaitt^d  at  the  cool  end  <i 

the  tube. 

Niiric  Acid. — Nitnites  deflagmtc  on  n-d-hot  chn' 
they  aro  futtilde  :  heated  in  the  cloMod  tube,  they  \ 
acid,  which  is  known  by  iti»  colour  and  smell.     The  laUvr  n»c^ 
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cTident  when  the  salt  Ls  ming^led  with  copper-filings, 

ftrvug  »?»ilpburic  ai?i*l  added.     A  niuUire  of  one  part  of 

»cid  and  four  parts  of  a  solution  of  n   nitrate  be- 

(Urk  bro«~n  around   a   bit  of  tsulpbate  of  iron  placed 

tr  and  sulpburets  on  charcoal,  or  in  the  closed  tube, 

re-  i?idphurtiU8  acid.     Sulpbnret  of  arsenic  and  of  mercury 

le  in  the  closed  tubt^     Wlien  wmie  sulphnrettt,  a«  for  ex- 

irun  pjkTitt-*,  are  heated  in  the  closed  tube,  part  of  the 

is  rolalUtzed.     If  a  very  smidl  fra^nent  of  any  mineral 

sulphuric  acid  or  sulphur  be  fused  with  silica  and 

bead  will  be  coloured  yellow  or  brown  by  the  sulphuret 

lum.     A  more  certain  method  ib  to  tufic  the  assay  in 

Ut  with  two  parttt  of  tioda  and  one  of  borax  on  charcoal  in 

niducinj^  flame,  and  then  place  it  in  a  drop  uf  water  on  a 

Rurface  of  silver,  the  silver  will  turn   brown  i)r  black. 

ing  to  T.  Kobell,  sidphuric  acid  may  be  di^tinguisbed 

sulphur  in  n  mineral   as   follows : — Boil  the  pulverized 

d  m  a  ftolutiou  of  caustic  pota»h,  healing  till  the  potash 

to  melt :  add  water,  and  iilter.     A  bit  of  bright  silver, 

in  the  clear  solution,  will  be  blackened  if  the  sulphur 

as  sulphur  and  not  a»  sulphuric  acid. 

an'rf. — According  to  Erdmann,  most  of  the  com- 

ts  of  phoHpboric  acid  colour  the  blowpipe  flame  green, 

when  they  have  been  moistened  with  sulphuric  uoid. 

iment  murft  be  made  in  the  dark,  and  succeeds  when 

contains  only  tliree  per  cent,  of  phosplioric  acid. 

the   per  ceutage    is  larger,  the  assay  is  melted  with 

acid  in  the  outer  flame,  a  bit  of  very  fine  iron  wire 

into   the    red-hot  bead,    and   the  whole  exposed  to 

reducing  flame.     Fhosphuret  of  ii'on  is  formed,  which,  on 

braikibg  the  bead  at'^er  it  has  cooled,  appears  as  an  iron  black 

LagDetic  globule.     This  test  can  be  depended  on  only  wiieu  no 

Hj^huric  orar»enious  acid,  or  metallic  oxide,  reducible  by  iron, 

npteaent.     In  solution,  phosphoric  acid  yields  a  white  cn^tal- 

fine  precipitate  with  chloride  of  magnesium,  on  adding  anitnouia, 

wincti  ia  soluble  in  acid«i  but  not  in  sal-ammoniac,  and  with 

Mptate  of  lead  a   precipitate  whicb,   when  fused  before   the 

Hnwpipo,    becomes  crystalline   on    cooling.     If  molylKinte  oi 

uoDiouia  bo  added   to  a  solution  oontmning  phosphoric  acid, 

ttd  then  hydrochloric  or   nitric  acid  in  excess,  the  Bolutiou 

Teflow,   and  in   a  little  time  a  yellow  precipitate  ia 


m  and  selenic  acid  are  known  by  their  very  remarkable 
<tf   rotten    horse-radish   in    the     outer   flame  ;   by   the 
deposit  with  a  metallic  lustre  which  is  formed  on  tho 
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charcoal,  and  by  the  red  sublimate  formed  when  a  compoaud  d 
selenium  is  ronHtc'd  in  the  open  lube. 

Chhrine  and  chlorides. — Salt  of  phosphorus  is  melted  with  ai 
much  oxide  of  copper  h&  suffices  to  make  a  very  dark  green  hmd^ 
with  which  the  iwsiiy  is  fused;  tbfl  flame  then  aasumi*s  a  nnJrt 
colour  till  nil  the  chlorine  is  driven  oil".  When  the  qu:iM 
chlorine  is  very  snuiil  the  ai*say  must  bo  dissolved  iii  nitn 
having  previously  rendered  it  soluble  if  necessary  bv  fuaion 
with  soda  on  platinum  wire ;  the  solution,  diluted  with  water, 
on  abiding  nitrate  of  silver,  vields  a  precipitate  of  chloride  of 
silver  which  be4;omes  dark  on  exposure  to  the  lights  la  ei^t^y 
soluble  in  animunia,  but  not  at  all  in  uttric  acid. 

Iodine  nnd  iodides,  treated  in  the  same  manner  with  aalt  of 
phosphorus  nnil  oxide  of  copper,  impart  to  the  flame  a  veir 
beautitiil  and  intense  green  ;  and,  when  heated  in  the  doiied 
tube  with  binulphate  of  potash,  they  yield  violet  vapour.  In 
solution  iodine  gives  a  precipitate  with  nitrato  of  silver,  like 
that  of  chlorine,  which  however  is  soluble  with  diflieiiify  in 
ammonia.  Strong  sulphuric  acid  being  poured  on  an  in. 
a  test  tube,  a  strip  of  starched  paper  or  cotton  in  thi- 
part  of  the  tnbr  will  be  tiirneil  blue. 

JSrotnina  and  bromides,  melted  in  like  manner  with  ^ilf  oi 
phosphorus  and  oxide  of  copper,  impiui;  to  the  flame  a  greenish 
blue.  Hejited  with  hisulphate  of  potash  in  the  dosed  tube, 
they  viM  vapours  of  bromine,  which  are  recognized  by  their 
vellow  colour  and  pecidiar  smell.  AVheu  a  mineral  coutaiuing 
bromine  is  treated  with  sulphuric  acid  in  a  test  tube,  a  piece  ^ 
starched  paper  in  the  upper  part  of  the  tube  assumes  oo  oraugi^ 
yellow  i'oloiir  at  the  end  of  a  few  hours. 

JPlitorine. — Wien  it  is  present  in  small  quantities,  and  noiU 
An  essential  constituent,  if  the  a^sav  be  heated  uloue  in  the  closed 
tube,  having  a  strip  of  Brazil  wood  paper  in  its  mouth,  the  glsM 
will  be  corroded  imd  the  paper  become  yellow.  But  when  Ui8 
fluorine  is  in  large  quantity,  and  is  chemically  eombineji,  the 
assay  must  be  heated  with  fu^ed  salt  of  phosphorus  in  the  open 
tube  in  order  to  produce  the  same  results.  The  vis»ny  betnr 
reduced  to  |K^wdcr,  mixed  with  strong  sulphuric  acid  aad 
wanned  in  a  small  platinum  crucible  coveretl  with  a  plate  of 
glass  coated  with  wax,  having  lines  traced  upon  it  with  a  wnoden 
point,  the  places  where  the  glass  is  laid  hixe  will  lie  found  CMr 
roded  if  the  mineral  contained  fluorine. 

Boracic  acid. — One  part  of  the  astsay  in  powder  is  mixed  wiA 

thri'c  parts  of  a  flux  consisting  ot'  two  parts  of  fln- — ■' 

nine  of  bisulphate  of  potash,  and  melted;  at  tli< 
melting  the  flame  Iwcumrs  green.  The  anay  in  ' 
»u}phnT'ic  ACi^  and  erap<.»rttted  to  dryness ;  jUcwhol  \y. 
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wl  on  fire.     The  boracic  acid,  if  present,  is  volatilUed  with 
|fe  alcohol,  uid  imparts  a  decided  green  colour  to  the  tliiino. 
CWttf*  in  powder  heatod  with  nitre  lie^a^mtei*. — Carbonic 
OUBOt  be  detected  in  the  drv  way.     It  is  eattily  discovered 
■fimrMoenoe  which  is  produced  when  the  assay  is  treated 
Wdrochloric  acid,  heated  il"  neoessarr.     The  g;ns  evolved  is 
M  flDcD.     Carbonic  acid  in  solution,  on  addiii;c;  lime  water 
water,  yields  a  precipitate,  whicli  eiferveaces  with 

acid  alone  remains  unchanged,  ia  very  slowly  dissolved 
:,  and  very  slightly  in  phoHphoric  edit ;  in  smla,  how- 
melts  with  violent  efferveacence  into  a  clear  glass, 
are  two  modifications  of  silicic  acid ;  one  of  which,  the 
)liouj%  is  soluble  in  wat-er  and  acids,  the  other,  the  crystal- 
is  acted  on  only  by  hydrofluoric  acid.  The  former  is  rea- 
•oluble  in  boiling  solution  of  potaah,  the  latter  with  ^^'iit 
Ity.  Many  silicates  can  be  dissolved  in  hydrochloric 
the  more  readily  the  stronger  the  base,  the  smaller  the 
itity  of  silicic  acid,  and  the  greater  that  of  water  ci>ntAined 
;iD.  The  hydrochloric  acid  either  comhines  with  the  base, 
^  the  silica  as  a  jelly  or  powder,  or  it  dissolves  the  silica 
which  does  not  gelatinise  till  the  solution  is  evaporated. 
But  many  of  the  silicates  are  insoluble  in  acids,  and  must  be 
wodered  soluble  hy  fusion  witli  carbonate  of  soda,  during  which 
CU  «liea  combines  with  the  soila.  On  evaporating  the  solution 
a  jelly  is  formed,  and  then  a  dry  residue,  partly  soluble  in 
:hloric  acid ;  the  remainder  is  sibca. 


^ 


AlealU  and  Eartlns. 


Ammtmia  is  discovered  immediately  by  its  smell,  when  the 
trnxf  IB  heated  in  the  closed  tube  with  soda.  When  an  am* 
Bunmcal  salt  is  rubbed  together  with  hydrate  t)f  lime,  or 
vinned  with  a  solution  of  potai^h,  the  ammonia  is  also  driven 
ol  wid  is  known  either  by  its  smell  or  by  its  browning  turmeric 
paper,  or  by  the  white  cloud  which  is  formed  when  a  glass  rod, 
moistened  with  hydnx'hloric  ncid,  is  held  over  the  assay. 

Soiia  is  discovered  in  a  mineral  by  the  reddish  yellow  colour 

irhich   it  imparts  to  the  outer  flame  when  the  uasay  is  strongly 

bested.     Soda  yields  a  precipitate  with  antimouinte  of  potash  ; 

it  gives  no   precipitate  with  chloride  of  platinum  or  with  sul- 

jj^  of  alumina ;  and  with  tartaric  acid  a  fine  aeicular  pre- 

^^atc,  only  when  the  solution  is  very  much  conccntnited. 

^^Uikia,  when   its  quantity  is  not  too  small,  is  discovered  hy 

the  beautiful  carmine  red  which  the  assay  in^parts  to  the  flame 

while  in  fusion.     ASlien  the  proportion  of  lithia  is  small,  the 

Mine  coloohng  ia  exhibited,  according  to  Turner,  on  melting 
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the  assay  with  two  parts  of  fluorspuir  and  three  of  bisiilphate  of 
potash.  T)ii8  method  foilti  wheu  soda  also  is  preeeut,  for  then 
the  flame  is  yeUovr. 

Botmh,  iu  the  absence  of  both  soda  and  Uthia,  is  known  by 
the  violet  colour  which  appears  when  the  assay  is  heated  in  the 
outer   flame.     "When   either   soda  or   lithia   are    present  thii 
test  fails ;  in  this  case,  however,  an  assay,  containing  polanh 
melted  in  a  bead  of  borax  coloured  brown  by  oxide  of  nickel. 
imparts   to   it   a   blue   colour.     In   concentrated  aolutioni  of 
potash   salts,   bichloride   of  platinum   cauHea  a  citron  yellow 
crystalline  heavy   precipitate   of  chloride   of    potafisium    and 
platinum ;  tartaric  acid  produces  a  white  gnmular  crystalhue 
preoipitate  of  bitartrate  of  potash,  and  sulphate  of  alumhu, 
after  the  lapse  of  some  time,  a  precipitate  of  crystals  of  ilam. 
Wlien  ammonia  is  present  it  muxt  tirst  be  driven  oiT.     PottA 
and  soda  occur    frequently  in   silicates.     When    the    min^w) 
IS  soluble  in   hydroc^hloric  acid,  the  silica  is  to  bo  er] 
first;  lUumina  and  oxide  of  iron,  il*  nresent,  thrown  d" 
ammonia,  and  the  lime  precipitated  ti*om  the  tUtered   >< 
by  oxalate  of  ammonia.     The  Hltered  fluid  is  to  be  evaj- 
and   ignited  to   expel  tbe  animoniacjd   salts.     The  ren 
must  be  dissolved  in  water,  and  if  lime  was  present,  ox;i.;.,;,  ... 
ammonia  again  added,   the   solution  filtered^  evaporated,  and 
ignited,  by  which  the  salts  of  pot^tsh  and  soda  arc  left   piur. 
They  may  then  bo  distinj^uiahed  by  the  means  indicated  above. 
"Wliea  magnesia  ia  presient,the  igmted  salt  is  to  be  dissolvetl  io 
lime  water,  filtered,  the  lime  precipitated  by  carbonate  or  oxalate 
of  ammonia,  the  solution  evaporated  and  ignited.     Win 
silicAte   cannot   be  dissolved    iu    acids,  it  must   be   rr 
soluble  by   igniting  it  strongly  with  five  times  its  w* 
carbonate  of  baiytes.     After  the  separation  of  the  sili- 
cipitiite   the  burytea  by   sulphuric  acid,  and  then  pnK.ft?ti  m 
before ;   or,   nftcr  the   separation  of  silica  and   ahmiiua^  th* 
barj'tea  may  bo  precipitated  by  carbonate  of  ammonia. 

JSary/t'M. — (.'arbonate  of  barytes  molts  readily  into  a  diW 
glass,  which  becomes  milk-white  on  cooling.  Sulplmtc  of  bniyto 
is  with  difiieulty  fusible,  but  is  reduced  to  sulphide  of  barium  lO 
the  inner  flame.  In  combination  with  silica,  barytes  canmil 
be  discovered  easily  in  the  dry  way.  In  solution,  ou  udJif^ 
sulphuric  oi'id  or  a  Holution  of  sulphule  of  lime,  barrtes  yialn 
instantly  a  fin«  Nshile   pn>ci|iitate,  which  U  inaoluli  "~ 

and  ulc'alis.     It  gives  a  colourless  crystalline  preci[ 
hydroflutieiilicie  acid.     A   dilute  solution  uf  a  neutral 
barytes  yields   a  precipitate  ou   the   atlditiou  of  ch 
•trouLia. 

Strontia. — Thn  cnrbonate  tnelta  only  ou  the  thitiucttt 
^oruiing  luruioous  excrevceuced.     Tlie  sulphate  intdta  wi 


TEBTiyO. 


93 


ulfcf  m  tbe  outer  flame,  and  changes  into  sulphide 
uui  in  the  inner  flanic.  which  being  dissolved  in  hydro- 
Acid,  dried  aud  moistened  vrith  alcohol  and  »et  on  fire, 
'  to  the  flame  a  beautiful  red  colnur,  In  other  cora- 
ls il  must  hi'  tested  for  in  the  moist  way.  In  solution 
(  a  precipitate  with  sulphate  of  lime,  but  not  immedi- 
Stroutia  is  not  precipitated  by  hydrofluosilicic  acid.  If 
and  strontifl  are  both  present  in  a  mineraJ,  they  mu«t 
jned  in  solution  in  hydrochloric  acid,  eva[>orated,  ignited, 
led,  and  digested  in  alcohol,  which  disAolvcs  chloride  of 
Jm,  but  leaves  chloride  of  barium  undissolved.  The 
I  of  chloride  of  strontium  in  alcohol  buruB  with  a  carmine 

^  occurs  in  Buch  various  combiuatiouB  that  no  general 
h  be  jjiven  for  detecting  it  by  tbe  blowpipe.  Carbonat-c 
►  becomes  caustic,  and  turns  moistened  turmeric  paper 
f  Sulphate  of  lime  in  the  reducing;  flame  becomes  sul- 
pf  calcium,  which  also  ha.s  an  alkaline  reaction.  Lime 
ttion  is  precipitated  by  sulphuric  acid  from  concentrated 
p&  only ;  by  oxalic  acid  and  oxalates  when  very  dilute, 
pi  at  all  by  hydrofluosilicic  acid.  Vet,  because  barytea 
||»ntia  yiehi  a  prt»cipitate  with  oxalic  acid,  if  they  occur 
^th  lime,  they  must  be  previously  separatcrd  by  suljihate 
bh.  Chloride  of  calcium  imparts  a  yellowish-red  colour 
lame  of  alcohol. 

^sia,  in  its  pure  Btnte,  as  hydrate,  carbonate,  and  some 
binations,  may  be  known  by  the  flesh  red  colour  it 

uflcr    it   has    been  moistened  with  nitrate  of  oxide 

,  or  mixed  with  oxalate  of  oxide  of  cobalt,  and  ignited. 

a  is  not  jirecipitated  either  by  sulphuric  acid,  oxalic 
hydrofluosilicic  acid.  With  phoHphate  of  soda,on  adding 

.  It  aflords  a  white  crystalline  precipitate  of  phosphate 

E^ia  and  ammonia. 
n<j  alone  ia  quite  unaltenible  before  the  blowpipe.     In 
its  couibimitious  it  can  be  detect^  by  the  blue  colour 
takes,  after  being  moistened  with   nitnite   of  oxide   of 
d  ignited.     Alumina  in  solution  yields  a  white  volu- 
nnx'ipitate  with  caustic  potash,  which  is  easily  aud 
ly  disM>lved  in  excess  of  putash,  and  again  precipitated 
mooiaA\     Carbonate  of  ammonia  ulso  produces  a  pre- 
f  which  it  does  not  redisaolve  on  being  added  in  excess. 
JM^,  ^ttrui,    zirconia,  and  thoria,  in  combination  with 
Hhat.iuif)f«,   are  not    easily  distinguishable  before   thu 
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Arsffnuj,  Antimony^  SUmuth,  Mercurjf. 

Arsfinic  is  diasipttt^d  ou  eharooal  in  vapourrs  bnviug  a  smeU 
of  garlic  :  it  also  Hublimcs  iu  i\w  luatmsB.  Sulphide  of  arsenic 
belmve»  in  the  saiiie  maimer.  Most  of  the  artieiiides  on  cbar- 
oool,  iu  the  inner  ilame,  }ield  a  white  deposit  at  a  distance 
from  the  assar ;  or,  when  the  proportion  of  umciuc  is  large, 
grey  vapoum  having  a  Hnioll  of  garlic*,  bome  arsenides  altio  in 
the  matrass  ntlord  a  Bublimatc  of  metallic  aryenie.  In  thtf 
open  tube  all  arsenides  yield  arsenions  acid.  Heated  with  5odfl 
on  charcoal  in  the  reducing  tlanie,  many  arseniatea  emit  a 
Bmell  of  nrwMno.  S^imo  of  the  ejirthy  arsoniatea,  heated  with 
charcoal  [>owder  in  the  matrasa,  yield  a  sublimate  of  metallic 
arsenic.  Sulphide  of  arsenic,  and  many  arseuiates  and  arse- 
nites,  yield  a  sublimate  of  metallic  arsenic,  when  heated  in  the 
matrass  with  six  parts  of  a  mixture  of  eqiuil  parts  of  dry  soda 
find  cyanide  o\'  pot-asHiunt.  The  pronenee  of  arsenic,  in  nuuy 
of  ita  combinationB,  can  only  be  shown  in  the  moi:<t  way. 
The  assay  in  jKiwder  must  bo  melted  in  a  platinum  copsnifp, 
with  from  three  to  six  times  ita  weight  oi  nitre,  by  which 
arseniate  of  pottvsh  is  formed.  The  melted  mass  is  diu-^-^"^ 
jn  water,  the  solution  concentrated,  diluted  with  alcoln 
tartaric  acid  added  till  all  the  potash  Is  precipitated,  anu  uu- 
liquid  lias  an  acid  reaction.  The  clear  portion  is  decanted  aiftd 
nitrate  of  silver  added,  which  produces  a  reddish-brown  pre- 
cipitate when  arsenic  is  present. 

Antimony  melts  easily  on  charcoal,  then  sublimes  and  is 
surrounded  by  a  white  crystallino  deposit  of  oiide  of  anti- 
mony. In  the  matrass  it  ^^'ill  not  sublime.  In  the  open  tube 
it  burns  slowly  with  a  white  smoke,  wliich  is  dcpobitod  upon 
the  glans  in  a  sublimate  which  can  be  driven  from  place  to 
|>lace.  Most  niiuerals  in  which  antimony  is  cooibmed  witii 
bulphur  and  other  metals  afford  the  same  reaction.  Oxide  of 
antimony  melts  easily,  sublimes,  is  reduced  on  charcoal,  ami 
imparts  to  the  (hime  a  faint  greeuish-bluc  colour.  When  IIm) 
oxide  or  acid  of  antimony  is  present,  it  ia  sometimes  twlvlMbl^ 
to  mix  the  assay  with  soda,  and  to  expose  it  to  the  ituier  tiUM 
on  charcoal,  when  the  characteristic  deposit  shows  itself. 

Jiixmuf/i  nmlts  very  easUy,  sublimes  and  coots  the  cl 
with  yellow  oxide.     It  d*>e8  not  sublime  in   thts  m  i' 
the  oi>en  tube  it  gives  uif  no  vapour,  but  is  sur. 
melted  oxide,  which  appears  darlt  brown  when  \-  i 

yellow  whcTi  cold.     This  reaction   and  the  mi  i 

the  o\i<le  p^'niiit  bismuth  to  bo  easily  r* ' 
binations.     C>xido  of  bismuth  yields  n  l-.  i 

euipburcited  hydrogen,  and  i&  pcecv^VaWi  \>)  v^tuLo. 
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monift,  "■?  -1  vrhhe  hydrate,  which  is  not  dissolved  in  an  excess 
of  the  ;)t.     A   copious  addition  of  water  produces  a 

rhit*^  ]■  •■  ofnn  iuaoluble  battle  salt. 

sulilimoa  on   charcoal,   and   is  surrounded  by  a 
d  li   dt-poait,  which  disappears  in  the  rt'duciiig  ilamo 

with  a  biuoish-groen  flanu*.  In  llie  roatratis  it  Bubliiues  in  a 
metallic  ittato.  In  the  upeu  tube  it  emits  dense  vapours  and 
forms  a  white  c-uutiug,  wuich  ma,j  be  melted  into  small  traus- 
parcnt  drops. 

Mrrcurif  and  all  eompounds  of  mercuiy  yield  a  sublimate  of 
metallic  mercury,  when  they  are  heated  in  the  matrass  either 
alone  or  with  the  addition  of  tin  or  soda. 


^Hbri 


ZinCf  Tin,  Li^aJ,  Cadmium. 


'inc. — Tlie  asaav  mixed  with  soda  is  exposed  to  the  blowpipe 
0  on  charcoal,  by  which  the  zinc  is  di'iven  off  in  a  metallic 
stfttCi  but  id  immediately  converted  into  an  oxide  (with  a  blueiah- 
gnwn  flame  where  the  (juuntity  of  zinc  is  large),  which  is  depo- 
sited on  tlie  charcojd.  AVLile  warm  the  dejH>Bit  is  yellow, 
when  wild  it  becomes  whit«;  moistened  with  solution  of  cobalt, 
and  ignited,  it  becomes  green,  and  cannot  be  volatilized  m  the 
inner  iUme.  On  addinji^  caustic  potash  to  a  solution  of  oiide 
of  zinc,  a  white  gelutinoua  hydrate  is  precipitated,  which  ia 
.Ir  dissolved  a^in  in  excess  of  potash,  and  from  which  it 
l>e  prc<:ipitated  by  sulphuretted  hydrogen,  as  white  sulphide 
xinc, 

H^n  occurs  as  an  important  ingredient  only  in  tin  pyrites  and 
tin  ore.  It  may  be  known  by  the  white  deposit  of  oxide  of 
tin,  formed  close  behind  the  assay,  which  cannot  be  driven  off 
cither  in  the  inner  or  outer  Bame.  Moibtened  with  solution 
of  cnhnlt  this  deposit  assumes  a  hlueish-green  colour,  which 
xery  different  from  that  of  oxide  of  line.  This 
i.         I       »;  reduced  by  soda. 

Jjfod. — In  combination  with  sulphur  and  other  metals,  it  la 
known  by  the  sulphur  yellow  dojtosit  of  oxide  of  lead  which  is 
formed  on  charcoal  in  the  outer  flame.  In  salts  of  lead,  on 
V..,*;.,.^'  the  assay  with  soda  on  charcoal  in  the  reducing  flame, 
A  is  dirtected  as  well  by  the  deposit  of  oxide  of  lead  as  by 
UA  n  iiuetion  to  a  metallic  state.  Solutions  of  salts  of  IcmI  ait} 
volourles»»  and  yield  a  black  preeipitiite  with  sulphuretted  hy- 
rii.  llydrochloric  acid  pi*oduces  a  white  chloride  of  lead, 
tch  is  unchangeable  in  ammonia,  but  is  soluble  in  a  large 
^11  \   hot  water.     Sulphuric  acid  produces  a  white  pc&- 

c;  iromate  of  potash,  a  veUow  precipitate. 

iiidt^m^i—JItMiittJ  on  cbarcoal,  with  the  udditiou  of  Boda,  Va 
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the  inner  flame  the  charcoal  becomes  coated  with  a  reddiili 
bro\m  or  yellow  Bublimatc. 

Manganese,  Cobalt,  Ni4:kfil,  Copper. 

Mangnne$e. — "WTien  the  mineral  contftins  manganoae 
other  uietal  capable  of  colouring  the  flux,  the  bead  formed  br 
fusing  the  assay  in  the  oxidating  flame  with  bonuc,  or  salt  of 
phosphorus,  on  platinum  wire,  assumes  a  beautiful  HniethrBtinc 
colour,  which  disappears  in  the  inner  flame.  When  other 
mt^talu  are  present,  the  assay  in  powder  is  to  be  melted  with  i 
two  or  thi-ee  parts  of  aoda^,  on  platinum  foil;  ia  the  outer i 
flame  the  fused  mass  takes  a  bluoish-greeu  colour.  Protoxidti  of  i 
manganese  is  thrown  do\m  from  ita  solutions  by  caustic  pottt»h 
or  auniionia,  as  a  white  hydrate,  which,  exposed  to  the  air,: 
gradually  becomea  dark  brown,  and  ia  insoluble  in  carboiute  of 
ammonia.  ' 

Ni4ikeL — Au  assay  containing  nickel,  previously  mantrd,! 
forms  with  borai  a  bead  which,  when  hot,  is  reddish,  or  violet- 1 
bro^^'n.  aud  when  cold,  is  yellowish,  or  dork  red ;  au  addition 
of  nitre  chiuigea  the  colour  into  blue,  by  which  means  oxide  ci 
nickel  may  be  diatingniahed  from  oxide  of  iron.  In  the  inner 
flame,  the  colour  disappears,  and  the  bead  becomes  giw 
with  finely-divided  metallic  nickel.  The  appearances  with  ult 
of  phosphonis  are  the  same,  except  that  the  colour  vaniatiM 
almost  entirely  when  the  bead  becomes  eold.  Solutions  of  &a]l« 
of  oxide  of  nickel  have  a  bright  green  colour,  aud  yield,  with 
p(»Lash,  a  bright  green  precipitate  of  hydrate  of  oxide  of  uioV^L 
which  is  unchangeable  in  the  air,  but  ia  soluble  in  carbonate  of 
ammnnia. 

Copprr. — The  assay  containing  copper,  previously  roasted  if 
its  appearance  is  Tiietallic,  being  fused  wnth  borax,  or  salt  of 
phosphorus,  in  the  inner  flume,  the  bead  is  opaque,  and  of  B 
reddish-brown  colour,  which  may  be  increased  by  the  "i  '-'-f 
of  a  little  tin.  In  the  outer  flame,  the  bead,  whil- 
green,  and  blue  when  cold.  With  soda,  metallic  e"i>p.  r  \> 
obtained.  Kolutionu  of  salts  of  oxide  of  copper  are  blue  or 
green,  aud  yield  a  brownish-black  precipitate  Yni\\  a\i]phurette<i 
hydrogen ;  ammonia  produces  at  first  a  pale  green  or  blue 
preeipitjite,  which  ia  sftluble  in  excess  of  ammonia,  and 
a  beautifid  blue  colour.  Fcrroeyanide  of  notitssium.  > 
very  dilute  solutionp,  produces  a  dark*red(lish-brown 
tate.     Iron  throws  down  copper  in  a  metallic  aUte. 


prec^it* 


Silver^  Oold^  Platinum^  and  the  Metals  wJiich  accompam^ 

Stiver. — On  charcoal,  silver  may  be  reduced  from  maay 
oombiuatiuns.      Other  combinations  and  sulpliidee,   of 
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not  An  eafi«ntiai  constituent,  may  be  examined  in  the 

manner: — The  assay  in  powder,  mingled  with  borax 

lead,  is   melted  on  charooal,   firwt    in    the   inner 

and  tiien   for  some  time   in   the  outer  flatnc.      The 

of  lead  containing  silver  thus  obtained,  is  to  be  melted  on 

of  bone  :i«be»  in  the  oxidating  Home  till  most  of  the  lead 

Tbe   bead   beinj^  plaeed  on  a  fresh  cujvol,   the 

lead   becomes  oxidized,   and   sinks  into  the  cupel, 

globule  of  silver.     In  some  cases,  the  globule  of 

ermtainB  copper  or  gold.    Hydrochloric  acid  throws  down 

fif^:>cn  its  solution  in  nitric  acid,  as  a  white  curdy  chloride 

,  which,  ex}x)8ed  to  the  light,  gradually  becomes  black, 

bl«  in  RuimotuA,  and  may  be  precipitated  from  it  again 

c  acid,  as  chloride  of  silver. 

. — From  its  combinations  with   tellurium,   it  may  be 

aeporated  on  charcoal,     li*  tlie  globide  so  obtained  is 

it  eoatains  more  silver  than  gold,  and  must  be  digested 

capsule  with  hot  nitric  acid,  in  which  the  globule 

and  the  ailver  is  gnwlually  dissolved,  provided  not 

one-fourth  of  it  is  gold.     \Vhen  the  quantity  of  gold 

r,  nitro-rnuriatio  acid  must  be  used,  which  dissolves  the 

A  solution  of  f^old  in  nitro-muriatic  a<-id  gives  a  purple 

itat€  with  A  mixture  of  protochloriJe  and  chloride  of  tin, 

pfBdi|nt«tc  nf  metallic  ;;old  with  sulphate  nf  iron. 

and  the  metals  which  occur  with  it,  cannot  be 
from  one  another  by  the  blowpipe.  Ouly  osniiridium 
posed  when  it  is  strongly  heated  in  the  matrass  with 
hen  osmic  acid  is  evolved!,  which  may  be  known  by  its 
nioly  punijont  smell.  The  mixture  of  which  the  grains  of 
m  usually  consist,  is  soluble  in  hot  nitro-muriatic  acid, 
g  undissolved  grains  of  osmiridium.  Platinum  is  pre- 
from  the  solution  by  sal-ammoniac,  as  chloride  of 
and  ammonium.  Afterwards,  the  solution  being 
to  dniiess,  and  then  diluted,  palladium  is  pro- 
a  cyanide  by  cyanide  of  mercury.  KhodJiun  ia 
•vparated  by  dissolving  it  in  melted  bisulphatu  of  potash,  which 
does  not  dissolve  platinum  and  indium. 

Orriwm,    Lanihanium,    Didymtum,    Irony    Chroine,    VanaJium, 
Uraniuvt. 

Crrimm,  when  it  occurs  in  minerals  which  contain  no  other 
ia«Ul  capable  of  giving  colour  to  the  fluxes,  such  os  oxide  of 
faro,  may  be  known  by  the  red  or  dark  yellow  glass  fonncd  by 
fiumg  the  assay  in  the  outer  flame  with  borax,  or  salt  of 
phoephoruB,  the  colour  of  which,  in  cooling,  becomes  very  pale, 
S&d  diaappears  entirely  in  the  inner  flame.      Oxide  of  cerium 
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is  frequently  combined  with  oxides  of  knthanium  and  didymius, 
which  wen^  confounded  with  it  beforo  tho  exi&tenec  of  ihm 
eulfstances  whs  known, 

J^iiifhafiium.—  The  oxide  formB  a  colonrless  gluss  with  IwraL 
With  8jdt  of  phosphorus  it  fomia  a  eolourli*ss  !iLiid»  which 
becomes  uiilk-white  when  the  proportion  of  the  oxide  is  hargc 

Didif^mium. — The  oxide  yiehU  a  violet  glass  with  bomx  in  the 
outer  flame,  and  with  salt  of  phosphorus,  a  bead  having  tluf 
same  amcthyrtine  colour  as  that  produced  by  titanic  acid. 

Iron, — Its  oxide,  and  the  hydrate  of  the  oxide,  become  bltdl 
and  maf^ietic  before  the  bIowpij>e.     Minerals  containing  iron 
form,  with  borax  in  the  outer  name,  a  dark  red  glass,  which, 
ou  cooling,  becomes  bright  yellow,  and  in  the  iiuier  flame  an 
olive-green,  or  mountain -green   glaaa,   eapeciuUy  when    tin  is 
added.     Exceptions,  however,  occur  when  cobalts  c«i! 
chrome,  or  uranium  are  present.     When  tlie  iron  . 
witli  aidphur  or  arsenic,  the  aaany  mubfc  he  previoUi^ly  r 
Solutions  of  salts  of  protoxide  of  iron  arc  green  ;  frot 
tho  protoxide  is  thrown  do^m  bv  caustic  potash,  or  an 
B6  a  hydrate,  which  at  tirst  is  wliite,  but  soon  become*   - 
green,  and  iit  last  yellowish  brown.     Carbonate  of  lime  pn> 
dueett  tu)  precipitate.     Ferrocyomde  of  potassium  produces  a 
Toluminoua  blueish  white  precipitate,  which  tui*nft  blue  on  beaaf 
oxpoBcd  to  the  air.      Ferridcyanide  of  potassium  produces  a 
beautiful  blue  precipitate.     The  salts  of  the  oxide  aU'ord  solih 
tions  (i-om  which   the  oxide  is  precipitated  by  putusli  or  am* 
mouia  as  a  flocky  brown  hydrate.     Carbonate  of  lime  idwi  pn> 
duces  a  precipitate.      Ferrocyanide  of  potassium  jiroducra  i 
blue  precipitate  ;  fer  rid  cyanide  of  ytota«eium  no  precipitaie. 

Chrome. — Most   minerals  containing  chrome,  wlicu  mch«ii 
with  borax  or  sidt  of  phosphorus,  yield  a  gluss  which  i»  toUov, 
or  red,  while  warm,  but  emerald  green  when  cohJ.     UvuaUj 
tliis  reaction  shoMs  itself  best  in  the  inner  Hume,  but  whim 
oxide  of  lead  or   of  copper  is  present,   in   tho   outer 
Oxide  of  chrome  may  be  known  by  its  green  colour  in  9ih 
It  i»  precipitated  by  iiotash  as  a  blueiah  green  hydrate,   - 
in  cxtM'as  of  i>otash.    Chrome  may  be  delected  in  mnn^  ., 
by  ftising  the  na»ay  with  three  timo3  its  volume  < 
which  clu-omate  of  potash  is  formed,  which  may  be  ui^r- 
hot  water,  and,  with  acetate  of  load,  gives  a  yellow  pn*. 
of  chromat*^  of  lead. 

Vtmadium^  as  vanadic  acid,  molted  on  platinum  wira, 
borax,  or  salt  of  t"  ■*,  yield*  a  glae*  which,  *' 

flame,  is  yvUow  •  .  and  ib  green  iu  the  . 

Tlie  appcarj.uee   iu   tiio  outer  flame   distinguisUBd   x^t 
B\nn  coivme. 
Uranium. — Most  minerals  oontabin.^  xmxa^xso^  ^NaaeiL 
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pliflBpborafl  in  the  outfrr  flAmc,  yield  a  clear  yellow 
tuid  in  \)ie  inner  flame,  a  beautiful  green  glass.  The 
in  irith  bon&x  is  the  same  oa  thut  ot*  iron. 


MolyhJ^Hum,   Tungaten^   Tantalum^  Pclopiumt  yiohium^ 
Titanium, 


in  the  inner  flume,  with  salt  of  phosphorus, 
ghiii«,  but  with  borai,  a  brown  ^'biss. 
oeciim  unlv  a»  tuugstic  ncitl,  which,  in  aomo  cases, 
be  known  by  its  ^omiiug,  with  salt  of  phi>s})horu8  in  the 
flanif.  a  colourloaa,  or  yellow  glasB,  and  in  the  inner 
a  beautiful  blue  glass,  which,  as  long  as  it  is  warm, 
ipAan  ^reeu.  \VTien  iron  is  present,  however,  the  glnas  is 
i-re<l.  More  geiifirally,  tungatic  acid  may  ho  discovered 
melting  the  assay  with  five  times  its  weight  of  soda  in  a 
llatiaum  capsule,  dissolving  in  water,  iilteriug,  and  adding 
fvib^K-hloric  acid,  which  throws  down  the  tungstic  acid.     The 

y^- te  is  wliite  when  cold,  and  citron  yellow  when  hpate<l. 

'm,  as  tontalic  acid,   is  not  readily  distiuguishable 

'T.'H^  WK*  blow-pi[>o:  in  salt  of  phosphorus  it  is  soluble  readily, 

id  in  larj'c  qujintities,  forming  a  clear  glass,  which  does  not 

10  opauue  on  cooling,  and  is  not  turned  blue  by  isolation  of 

This  pn>ceB8  serves  to  distinguish  tuutalic  acid  from 

■  zirconia,  and  flhiraina.    Its  actual  rccognitioti  may 

•  -1  in  the  following  manner: — The  assay  is  melted 

itb  twice  its  weight  of  nitre  and  three  times  its  weight  of 

la,  in  a  platinum  capsule,  dissolved   in  water,  filtered,  and 

(ydrtxjlilorii'  acid  added ;  the  tantalic  acid  is  precipitated  as  a 

Ihite  |>owdt'r  which  docs  not  become  yellow  when  heated. 

I  Felopic  acid  forms  a  colourless  glass  with  borax.     With  salt 

If  phosphorus  it  yields  a  clear  colotu-leas  glass  in  the  outer 

umc,  and  in  the  inner  flajne,  on  charcoal,  a  clear  brown  glass 

t  ''•'  "  -  sometimes  to  nolet.     The  glass  becomes  blood-red  on 

m  of  iron. 
I  Jsfjf.tc  aeiii  with  borax  in  the  outer  flame  forma  a  colonrlesa 
Hsas ;  in  the  inner  flame  a  violet  glass.  AVith  salt  of  phos- 
noroA  it  fom)s  a  transparent  oolourlet»8  gliuss  in  the  outer 
\mr\p'.  and  a  rinh't  or  blue  ghiss,  when  the  proportion  of  the 
I  '  t  t<.>o  BinalK  in  the  inner  flame.     The  glass  becomes 

;  on  the  addition  of  iron. 
iniuti*. — In  anatasc,  rutile,  brookite,  and  sphene,  the  pro- 
of titanic  acid  is  shown  by  the  formation  of  glass  with 
tl  of  phosphorus,  which   is,  and   remains,  colourless  iu  the 
iter  fljune.  but  in  \ho  inmr  Qnme  ia  yeUow,  when  hot,  auA, 
rhiltf  ctfolai^^  becomes  Srvt  red  and  then  violet.     "When.  irOTX 
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is  present,  tKe  glass  is  blood-red,  mid  only  beooraes  TiaWt  ift<f 
the  addition  of  tin.  Tn  order  to  diaeover  oxide  of  titanium  in 
titanic  iron  ore,  the  aasny  moat  be  dissolved  in  hydrochloric  ai'id, 
and  the  solution  boiled  with  tin,  by  which  it  acquires  the  WoWt 
colour  of  oxide  of  titflnium.  Titanic  iron-ore  shows  n  blur 
colour  when  heated  with  concentrated  sulphuric  acid. 

Vor  further  infonnation  respecting  the  nietlioda  of  distb- 
guiahing  the  constituents  of  minerals,  the  reader  is  referred  to 
the  treatises  on  the  use  of  the  biowui{>e  by  Berxelius  and 
Pkttner,  the  intrt.»du;tion8  to  Anal^-ticnl  Cheniistry  by  Ram- 
melsberg  and  Fresenius,  and  H.  Rose's  *  Ausfiirliches  Hand- 
buch  dcr  Anolytiacheu  Chcmie/  Methods  of  diacriniinaliiig 
mineral  species  by  simple  experiments  with  the  blowpipe  and 
with  liquid  tests  are  given  in  von  Kobell's  *Tafeln  zur  BcptiiU' 
raung  der  Mineralien  mittelst  einfacher  chemischej*  Versuche 
auf  trockenem  und  nassem  "Wege.'  These  tables  hare  been 
translated  into  English  by  Muspratt. 


PaeuJomarpkUm. 

284,  Pseudomorphous  minerals  are  those  which  have  ibs 
tompoaition  of  one  mineral  and  the  form  of  another.  Thuf 
^feeatito  is  found  iu  the  form  of  quartz,  spineUe,  idoeraue,  garnet, 
tourmaline,  topaz,  felspar ;  malachite  in  the  forma  of  chessT* 
lite,  towanite,  fahlerz,  cuprite ;  serpentine  in  the  form  of  gar- 
net, mica,  spindle,  auj^jitc,  humitc,  uliviuc,  amphibolic ;  quarU 
in  the  form  of  barji*,  fluor,  calcit*,  dolomite,  galena,  8chi»vlil#. 
cerussite,  hematite,  pyrite,  chalybite;  chalcedony  in  the  form 
of  dath  elite ;  mica,  and  the  substances  called  hard  fal^l'-'if* 
aspasiolite,  fahlunite,  esmarkite,  bonsdorfifite,  chlortij 
weiasite,  praseolite,  pyrargyllite,  gigoutolitc,  piuite,  in  luis  ntna 
of  cordierite. 

For  an  account  of  the  probable  nature  of  the  prooesacs  hj 
which  one  mineral  fills  the  space  previously  occupied  by  anotliar, 
as  one  mineral    is,   without  change  of  form,   couverl-  ' 
another,  or  otherwise  altered  iu  its  composition,  the  i  • 
referred  to  the  Essays  of  ifaidinger,  in  PogsjendorfTs  '  Ahha- 
len.'     B.  n,  8.  173  and  360.     B.  02.  s.  101  ;    and  ei»pecia!lT 


to  Blum's  *  Die  Pseudomorphoscn  dcs  lVl;i 
'Nachtrag  zu  den  Paeudomorphosen  des  Mii> 
abstract  of  the  hitter  has  been  given  by  Mr.  T>i> 
Journal  for  18-KJ,  vnl.  xlnii..  p.  tJO;  ami  l>vlA,  m 
p.  207, 
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i  of  l^tmdomorphout  Min^raU  from  Bium's  '  Die  Fseudth        | 

mofjik&geit  des  Mmrralreichs* 

and  *  Nachtrag*                ^^M 

P*fudomorph^>u^  hy  Lot*  of 

an  Ingredient.                   ^^^| 

Calcito            in  the  form  of 

GayluBsifco.                      ^^^| 

Qiiarl*                        „ 

Ilculandite.                      ^^^| 

l^uart*                        „ 

Stilbito.                            ^^1 

Kvnnite                      „ 

Aiidaliuit^.                      ^^H 

Stifttite                     „ 

Ampbibole.                       ^^^| 

Copper                      „ 

Cuprite.                          ^H 

Argeotite                 „ 

Fynirg^Tite.                    ^H 

p9mdomorp\ou9  by  the  Addition  of  an  Injredient,            ^^^M 

Gvpsum         iu  tUc  form  of 

Karsiciuite.                     ^^^| 

3I*i.-a 

^H 

^ 

Antimouy.                      ^^^| 

•■''                                  ft 

GiUeiia.                           ^^H 

>irnialit«                       „ 

Ma^notito.                         ^^H 

Liiiu>nite                    „ 

}Ir'iimtito.                          ^^H 

Malnchito                   „ 

Cuprite.  ^^H 
It^lnithite.                      ^^1 

Bomit©                      „ 

Tow&iiite                    „ 

Bedruthite.                     ^H 

P$eudomorph0U0  hy  Exchange  of  IngredientB,                ^^H 

Baryte           in  the  form  of 

Wifcherite.                       ^H 

Barvte                         „ 

Bar^'iocalcite.                 ^^H 

Fluor                           ,, 

Calcito.                           ^^M 

G  V  i)sum                     „ 

Calcito.                           ^^1 

CiiU'itc                       ,j 

GypBum.                         ^^H 

MA^nesite                   „ 

Calcite.                           ^^1 

Cbalcpiiony                „ 

Datholito.                       ^^| 

Jasper                         „ 

Ampiiiboie.                     ^^H 

Opal                           „ 

Aui^to.                           ^^H 

ClTMillitC                                „ 

Augite.                           ^^H 

Lwhoinarge                „ 

Toptiz.  ^^1 
Pe  spar.  ^^H 
!Nep  lelino.                      ^^H 

Lithomargo                „ 

I..itliotnArge               „ 

Kilolin                        „ 

Felspar.                            ^^| 

Kaolin                         i, 

Purxollonspath.              ^^H 

Kftttliu                        „ 

Leueite.                           ^^^| 

^t  ica                            ti 

Anduliialte.                       ^^H; 

.Atii-a                            „ 

Felspar.                             ^^H 

^^■3fic« 

SiMi[K)lilo.                          ^^H 

^^^^^HUM 

TounnuUne.                  ^^| 

^^^ft^^ 

^^^^^^B^^^M 

^^H 

^^^H^^^l 
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^^^                Mica                in 

tte  form  of 

Cordiorite. 

^^^H              Hard  fnhlunite 

fi 

Cordierite. 

^^H               Aflpnaiolitc 
^^^H               Pafil  unite 

It 

Cnrdicrite. 

n 

Cordierite. 

^^^B               Etiiuarkite 

n 

Cordierite. 

^^H               Bousdorffito 

)i 

Cordierite. 

^^m               Cidorophyllito 

>» 

Cordierite. 

^^H               AVoissito* 

n 

Cordierite. 

^^H               Fnueolite 

n 

Cordierite. 

^^H               F^rargiilite 

»» 

Cordierite. 

^^H               Gignntolite 

M 

Cordierite. 

^^1                Finite 

ft 

Cordierite. 

^^V               Prt'hnite 

n 

Analeime. 

^^^V               Prehnite 

M 

Mcsotrpe. 

^^K                Preliiiite 

n 

Leorilwinlite. 

^H 

H 

Chinstolite. 

^V              Tulc 

n 

Kyauite. 

^H               Talc 

II 

Couzeraaite. 

^H               Talc 

» 

Felspar. 

^B               Talc 

tf 

Pyrope. 

^H               Steatite 

» 

]SIagnoaite. 

^H              Steatite 

'  n 

Bpinclle.            h 

^H               Steatite 

fi 

Quartz.            ^^H 

^H               Steatite 

tf 

Andaluaite.       ^^ 

^H               Steatite 

H 

Chiaetolite.            M 

^^M               Steatite 

fl 

TopnjE.              ^H 

^^1               Steatite 

» 

^H               Steatite 

9) 

Mica.              ^M 

^^H               Steatite 

H 

Sca]>o1ite.        ^^B 

^^1                Steatite 

M 

Tounnnliiie.           1 

^^1                Steatite 

tl 

Staurolito.         ^^B 

^^1               Steatite 

tr 

Garnet.            ^^B 

^^m              Steatite 

tf 

Idocraoe.          ^^B 

^^H               Steatite 

j> 

Augitc.             ^^M 

^^^B                Serpentine 

»» 

Spinelle.          ^^M 

^^H               Sorpentiue 

If 

Mcfl.               ^^M 

^^^B               Serpentine 

ff 

Garnet.           ^^M 

^^^1               Serpentine 

If 

Aii^te.            ^^fl 

^^^H                Serpentine 

tf 

Chondrodit^p.    ^^ 

^^^B                Serpentine 

ft 

Atnpbibolo.            J 

^^^B                Serpentine 

M 

Olivine.           ^^1 

^^^B                 Aniphil)ole 

19 

Aui^tc.           ^^M 

^^B                 Chlorite 

tf 

FcUpar.          ^^^ 

^H                Chlorite 

H 

Giiriu't.           ^^B 

^^B                Ctilnnte 

n 

Atnpbibold^,            B 

^^H              Pyroluaite 

ti 

Mmi^tiuite.           B 

^^m          ^txfliiuumite 

t» 

^\fhn.^!!nu3w.          fl 

■■ 

^■^^H 

^^^^^^^^^^^^^^^^^^^^^^^^H 

^^r                 psErDOMoupnisM.                            ^^^J 

VBlentinite     in 

the  fonn  of    Antimonite.              ^^_^^B 

Stibtolite 

»> 

Autimunite.             ^^^^^| 

Krrmes 

If 

Aiitimouite.            ^^^^| 

Wismuthocker 

M 

Patrinit^.                 ^^^^| 

Miuium 

M 

Galena.                     ^^^^| 

^Itniiuu 

»j 

Cerusaite.                  ^^^H 

Guleua 

>» 

Pyromoqjhite.         ^^^^| 

PvTtunorpliite 

fi 

^^^^1 

IYTOnjoq)lute 

»» 

Cenissite.                 ^^^^| 

Cerussite 

ti 

Gtilouu.                    ^^^^1 

Cenissite 

TI 

Aiiglesite.               ^^^^^1 

CeruHsite 

tt 

Leii4bilUte.              ^^^1 

"Wnlt'onite 

it 

GaloDa.                     ^^^^^1 

Mn^netito 

}} 

Chah'bite.                ^^H 

Hematite 

ft 

Gotbite.                    ^^^1 

Heiiintite 

*i 

^^^1 

HeiDAtite 

11 

Pharmacosiderte.           ^^| 

Hematite 

»i 

Cb:i]ybite.                 ^^^H 

Limonito 

ti 

^^^^H 

StUpnosidprito 

ty 

^^^^1 

Lmiouito 

It 

Skorudite.                  ^^^^| 

Liniouito 

II 

Cb.olybite.                  ^^^| 

Pvrito 

11 

Miq)icko].                   ^^^^H 

Jielaiitorito 

)t 

^^^1 

Gruiienlo 

It 

Aii^te.                      ^^^^H 

Paouflotriplito 

7} 

Tripbylinc.                  ^^^^H 

"Wolirani 

It 

Si'hct'lite.                     ^^^^^H 

Enthrino 

It 

^^^^^1 

Kuptersrhwftrze 

II 

Eedrutbite.               ^^^^| 

KupfVriK'cherx 

If 

Townnite.                   ^^^^| 

Kupteq»ccKerz 

1* 

^^^H 

CovclliDC 

II 

Towutiite.                  ^^^^1 

L^lAchitc 

1) 

Chessylite.                 ^^^^| 

iHIfllAchite 

II 

Townnite.                  ^^^^| 

P^ab^chite 

VI 

^^H 

Clieaaylito 

II 

^^^^1 

P«^U4J!9Jm>;^^oiM 

bif  total  cha 

n/js  qf  Jtulntance.          ^^^^H 

Gnphitd        in 

the  form  of 

>lagncflito.                ^^^^| 

8alt 

II 

Kanrtenite 

tr 

^^H 

Gypsiitii 

tr 

^^B 

PolvHAlito 

n 

^^H 

Qi;i^« 

tt 

BArrie.                    ^^^^| 

4^WLrr^ 

n 
T  4 

^^^^1 

■ 

^^M 

^31 

K  ^^B 

I^^H 
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PB 

^b 

Quarts           in 

the  form  uf 

Gvpsiun.               1 

^^B 

Quartz 

>t 

CalcitP.                     \ 

^^1 

Quarts 

n 

Barytocalcite. 

^^H 

Quartz 

n 

Ma^nosite. 

^^H 

Quartz 

» 

Schfclite. 

^^B 

Quartz 

» 

Galena. 

^^H 

Quartz 

M 

CeruHsite. 

^^^ 

Quartz 

91 

Hematite. 

^^^^_ 

Quartz 

» 

Pyrite. 
Chalybite, 

^^^H 

Quartz 

» 

^^^^^1 

Prasem 

n 

Calcit«. 

^^^^H 

Ei^enkiesel 

n 

Calcite. 

^^^^ 

ChfilcedoDj 

j» 

Baryto. 

^^H 

Chulfcdonj 

i» 

Piuor. 

^^H 

ChnU-eiiony 

n 

Ciik-ite. 

^^K^ 

Chalcedony 

n 

Ma^^uettite. 

^^^^H 

ChiUccdony 

»» 

Pvrotiiorphile. 

^^^^^H 

Camelian 

fi 

Calcite. 

^^^^H 

IIornHtono 

»» 

Fluor. 

^^^^B 

lIoruHtoue 

It 

Calcite. 

^^^^H 

Hornatoue 

It 

Mica. 

^^^^1 

HonistoiiG 

)l 

Chftlybite. 

^^^^H 

Somiopal 

<i 

Cnlcito. 

^^^^B 

Lithoniargo 

tf 

Huor. 

^^^^^ 

Pyrite 

i» 

QuartE. 

^^^^H 

Pynie 

n 

Stepbanite. 

^^^^^^ 

Prrite 

Marcasito 

n 

Pyrargyrit«. 

^^^^H 

n 

P>Targyrite. 

^^^^^H 

Clia]yI>ito 

n 

Barvte. 

^^^^H 

Chalvbit« 

n 

Calcito. 

^^^^H 

Chulybite 

»» 

]^Ia^uestte. 

^^^^^H 

Afiiliic'hite 

11 

Calcite. 

^^^^B 

Jlalachito 

ti 

Cerussite. 

^^^^^H 

CnsocoUa 

11 

Cerusaite. 

^^^^H 

Feldatfm 

1) 

Calcite. 

^^^^H 

Mc'C'i-sohaum 

)} 

Calcite. 

^^^^H 

Pyrolusite 

11 

Calcite. 

^^^^H 

Pyrolusite 

n 

Magnesito. 

^^^^^H 

Huusuiannito 

n 

Calcite. 

^^^^^H 

Matii;aiiite 

It 

Calcite. 

^^^^H 

Psilouic'lane 

M 

Baryte. 

^^^^^H 

Psilomolano 

9) 

Fluor. 

^^^^V 

P«i!ornolane 

11 

Pli  a  nuacoB  idcriti}. 

^^^^B 

8mitli»ouit^j 

l> 

Phior 

^^^^^H 

Sruitltftonite 

1> 

■ 

^^^^H 

yruiihuouit© 

>t 

■  U^, 

1, 

^mithfionite 

»» 

<^viuu&. 

■■■il^Hifl 

1 

■ 
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Smithsonite  in  the  fonn  of    PyroniorpWte. 

H 

1       Kaisiterite               „ 

Felspar. 

^^1 

CoruBaite                  „ 

Bar>te. 

^^^^1 

Coru8«ite                  „ 

Fluor. 

^^^^H 

Stitpuosiderite         „ 

Magnesite. 

^^^H 

Sti][tnnHulcnte         ,, 

Calamine. 

^^^^H 

Hematite                  „ 

Fluor. 

^^^^M 

1        Hemutite                  „ 

Calcite. 

^^^^M 

l.imonite                  „ 

Ban'te. 

^^^^M 

!       Limonito                  „ 

]-1uor. 

^^^^M 

Limonite                  „ 

Calcite. 

^^^^H 

Limonite                 „ 

Magneaite. 

^^^H 

Limunite                  „ 

Quartz. 

^^^H 

1      Limonite                 „ 

Comptontte. 

^^^^1 

Limouite                  „ 

Blende. 

^^^^H 

1       LLinonite                  „ 

Galena. 

^^^^H 

Liinouite                  „ 

PjTomorphite. 

^^^H 

Limouite                  ,> 

Cerusfiitc. 

^^^^H 

1      Limonite                 „ 

Cuprite. 

^^^H 

P\Tito 

Baryte. 

^^^^H 

MiLTcaaito                „ 

Fluor. 

^^^^1 

Pvrite                       „ 

Calcite. 

^^^^H 

^Lircaaite                „ 

Calcite. 

^^H 

1       Pgeudomcrphism  of  Dimorphous  Suhstancei. 

^H 

1      Cttlcite           in  the  form  of    Aragonite. 

^^H 

1      Marcaaite                 „ 

Pyrite. 

^H 

^^t                After  Organic 

Ihrme. 

^M 

^alcitc. 

Limonite. 

^^H 

Baryte. 

Chalybite. 

^^^H 

1      Cele^ne. 

Blende. 

^^^^H 

Pluor. 
Gypsum. 

Galena. 

^^^^1 

Cerussite. 

^^^^H 

■^artB. 

Copper. 

^^^H 

m^^- 

Towanite. 

^^^^H 

F¥ic. 

Bornite. 

^^^^1 

1      IVr»t«. 
1      Ueiufttito. 

Budruthite. 

^^^^H 

Cinnabar. 

■ 

h^ 

J 
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\e  order  in  xrltich  the  rliaracftrra  tctlJ  he  giveti  ih  the  foUomng 
^^  descriptions  of  mincraU  : — 

^Bc  sTstera  of  crratnlli/.ation  to  which  the  niinenil  helon^. 
^Vtc  anguhvr  eUriueDts  used  in  coxuputing  the  mutual  incLinn- 
bions  of  the  fMvxfi  of  tho  (^ryatal. 

Ihe  letters  ftud  Bjmbols   bj  which   the  simple  forms   ore 
id. 
lumemtion  of  hemihedral  forma. 

ic  antjU's  between  uormals  to  the  faces.  Hie»e  angles  are 
'supplements  of  the  angles  between  the  faers  as  they  are 
tuually  given.  It  happens  not  unfirequently  that  forma  occur, 
the  fttcea  of  which  could  not  be  shown  in  the  figures,  without 
jttcreaaing  their  number  enormously,  and  that  the  situation  of 
lach  faces  is  not  L>a[>able  of  being  clearly  described  iu  worda. 
[n  every  caae  of  this  kind  we  luive  added  a  map  of  a  sphere  to 
rlie  suriaoe  of  which  the  faces  of  the  cryst^d  are  referred,  by 
radii  drawn  perpendaculnr  t*i  the  respective  faces.  This  sphere 
m  called  the  sphere  of  projection,  and  the  extremity  of  a  radius 
Ixmmi  pcrpvnaicular  to  any  face  is  called  the  pole  of  that  face. 
EhBHUip  for  eiystJilB  belon(<;ing  to  the  cubic  system  is  ^ven  in 
As  the  dots  on  the  maps,  corresponding  to  the  fivcea 
fi(^irca.  are  marked  by  corresponding  indices  or  letters, 
jader  will,  aft<'r  a  little  practice,  be  able  easily  to  perceive 
»larion  of  the  maps  to  the  ti^ures,  and,  when  once  acciis- 
led  to  ()htM?rve  the  cryHtalliac  forma  on  the  maps,  he  will  ex- 
perience a*  little  dilGcultv  in  tracing  the  relative  positions  of 
the  (aces  as  on  the  solia  tigiirea  he  has  been  accustome<l  to 
^tin^uH.  The  maps  given  in  tliis  work  exhibit,  respectively,  all 
h  we  are  a%vare  of  hanng  been  hitherto  obscn'ed 
is  of  each  separate  mineral,  and,  being  records  of 
IfcU  that  is  nt  present  known  of  crj'stalline  furms,  they  may  for  A 
Be  time  be  consulte<l  by  the  miueralo^st  as  standard  figures, 
^^nplt'  fonns  that  have  been  obaen-ed  in  nature  without  any 
^^Bonnl  faces,  and  the  principal  combinations  of  8im])le  forms 
^Bi  have  been  obscn'cd.  The  lists  of  combinations  are 
^Btimcfl  abbreviated.  Thua  enpr.d.z.t  is  used  to  denote  cora- 
^BtJons  of  the  forma  r,  n,  «,  r  with  each  of  the  forms  d,  z,  t ; 
^Hrft/»*..(/.f ./  to  denote  that  the  forms  r,  71,  />,  r  liavo  been 
^^ked  in  combination  with  each  and  with  all  of  the  forms 
^H/.  The  lett<?rfl  denoting  hemilu'dral  fonns  have  accent* 
^Bd  ofer  them.  "When  two  or  more  hemihedral  fonuia  \saNO 
^  T  6 
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their  poles  in  the  Rama  subdiWsions  of  the  sphere  of  projectioB, 
the  accents  anueied  to  the  corresponding  letters  incline  the  Mine 
way ;  when  tliey  are  in  different  Huhdividions,  the  accents  incliiw 
difierent  ways. 

Twin  crj'stttla.     Twin-plane,  or  aiiB. 

The  fiicea  parallel  to  which  cleavages  exist. 

The  nature  of  the  fractured  surface. 

The  degree  of  transparency  of  the  mineral. 

Lustre. 

Index  of  refraction  of  crystals  helon^^g  to  the  cubic  aystenL 
Optical  constants  of  crystals  belonging  to  the  other  systems. 
In  uniaxal  crystals  /i  denotes  the  index  of  refraction  of  the 
ordinar}*  ray ;  /i'  the  index  of  refraction  of  the  cxtmordinaiy 
ray  in  a  plane  perpendicular  to  the  optic  axis.  An  approxi- 
mate value  of  the  refractive  power  of  a  doubly  refractive  crystal 
is  denoted  by  b. 

Colour  and  pleochromatism. 

Colour  of  the  streak  or  nowder  of  the  mineral. 

"Wht'thcr  fragile  or  tougb,  flexible  or  elastic. 

Hardness,  denoted  by  u. 

Specific  gravity,  denoted  by  o. 

Mofi^uctism. 

Electrical  properties. 

Tiwte  and  odour. 

Chemical  characters. 

Chemical  fi>rmnla,  and  composition  computed  from  the  formuLb 

Selected  analyses. 

^^ode8  of  occurrence. 

Principal  li>calitie5. 

Observations. 


DESCRIPTIONS  OF  SPECIES. 


liET.U.X,0ID8. 


STTT.PHITR.— Sulphur;  Phillips.     Soiifre;  Kmiy.     Prig- 
er  ixhwetel ;  Moha.     ISchwefel ;  llausmanu,  Haidinger. 

.  011,010  =  83°  T'o;  101,001  SB  82°  la';  110,100=  60°  69'. 

t   010.  c   001,  0  oil,  u   013,  n  101,  w   sos,  v   103,  tn   110, 

ilO,/  111,  y  lis,  «  U9,  i     116,  d?  813,  «  316. 


no 


tfZTALLOIDS. 


I 
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FormH  anil  ooinbinntinns.   p^  cp,  pm,  nph,  eampm , .  /< .  hffnt> 
The  fjv:(.-«  n  UMiinlly  rough  ;    the  otner  laoefl  smotilh  untl  hrif 
Twin*.     Twln-(ii«;  «i.     Cleavage.     />,  v$,  iniprrft'ct.     Fnct 
conchoulal... uneven.     Transparent... translucent  on  the 
LnMrp   reittnous,    inclmtnj^    to    tulaznantine.       B  =  S'O.., 
Sulphiir-vellow,  poeaing  into  red,   brown,  grey.      Streiik, 
phur-Tclfow...whit«.     Hectilc.      h  «  i'«..-36.     a  =  80„ 
Acquires  reflinoua  electricity  by  friction. 

Bubliniea  in  the  inatnuts.  Melta  at  ]ii°  c;  boils  at  «9(iP 
in  the  open  air  takes  fire  at  £70°  c,  and  bums  with  a  li 
flame,  forming  sulphurous  acid. 

8,  sulphur. 

Borne  Tarietioe  contain  selenium,  which  iniparlH  to  than 
orange-yellow  colour;  others  are  coloured  brown  by  bitumen 

In  attached  crystals  and  druses  ;  globular,  rcnifurm,  audi 
lactitic  mn^sefl,  disfteminated. 

la  found  in  mica  slate  at  Tiosan  in  Quito,  and  Glashutte 
Hungary.     In  limestone  at  Carrara.     In  metiilb'c  v^'ins  at  B 
poldsau  in  the  Blnck  Forest,  in  Sicgen,  and  at  Bries  in  Ha 
gary.     In  beds  of  gypsum  at  Girgeuti,  Cataldo,   I'iume,  » 
other  plnces  in  Sicily,  Urbino,  Modena,  and  TiK^wyiny ;  nt  Coi 
Cmli/, ;  in  Murtui  and  Aragon  ;  at  CV.arkow  and  Swo*zowi 
Crnrow,  Bex,  Kmioboy  near  Crnpnia  in  Croatia,  hwat 
stein  in  Hanover.     In  sandstone   in    Oreeulnnd,  Roisdorf 
the  Kikine,  Occhiu  in  Sicily,  and  Siena  in  Italy.     In  aUurji 
at  Aoata.     In  brown  coal  at  Arteru  in  l^iuringia.     As  a  i 
cauic   sublimate   in    the   SolfaUira   near    Napk-s,    the   Lip 
Ia1andii«  JEUm,  Iceland,  Guadaloupe,  Java,  Teneriff*!,  Bourbo 
the  volcanoes  of  the  Pacific  Ocean.     As  a  deposit  from  the  ha 
springs  of  Aii-la-ChapcUo.  Ncuudorf,  Kilsen.     The  finest  ciji 
ttiU  are  found  at  Conil,  at  Forli  near  Nuplos,  and  iu  Sicily. 

Th<*  faces  m,  fr,  r,  y,  jt,  s,  k\  were  observed  in  a  group 
cryatftls  in  Mr.  Brooke's  collection. 

Crystals  of  sulphur  obtained  by  sublimation,  by  the  ili 
evaporation  of  a  solution  of  sulphur  in  bisulphide  of  carbog 
and,  in  sonie  cjwea,  by  tho  c(K>ling  of  sulphur  from  the  lo 
temperature  of  fusii^n,  have   the   fonn  deccribed  above.    Til 
crystals  formed  by  the  coolinc;  of  sulphur,  heated  considcrsl 
above  the  meltinj;  point,  and,  according  to  Pasteur,  sometimi 
though    nirely,   when  cnatallized  from    bisulphide  of  carbc 
belong  to  the  obliq\ie  system. 

L  101,100  =  40°  O' ;  in,OlO  =  60**  12' ;  101,001  =  48°  14*. 

^^kioo,  e  001,  n   on,  m   uo,  t   in.  ^1 


BSLKyir^lC. 


Ill 


FIO.  Bl. 


CM 


W"*  14' 

U 

62°    a' 

iM>      33 

mt 

83     63 

U     U 

nc 

4-i     A] 

90     18 

mc 

86     6S 

Twins.  Twin-face  a.  Cleavage,  r,  m. 
The  cryfttala  are  at  first  transimrent,  but 
after  exposure  t<i  the  air  become  opaque. 


SELEXIUM. — Selen ;  Ilausmann,  Haidinger. 
V-  Mack...Icttd-grey.     la  tbiu   platea,  red  bj  trans- 

ili.  H  =  3*0.      O  =  4'3, 


Lbllmes  in  tbe  matr&M. 
at  700°  c. 


Melta  at  a  little  abovo  ioo°  c ; 


I,  BelpUTuni. 
fouud  iuvcating  BuJpbur  in  Sicily. 


8.    I>IAMOXD.— Diamond;    Phillips.      Diamnnt ;    ITatiy. 
[OktacdriBchcr  Demant ;    Mobts.     Demant ;   iiausmnim,  lloi- 

mXngCT, 

ibic. 

o    ni,  d   on,  ff    033.  i   ow.  p    132,  *    321.    The 
,p,  #,  are  fretjuuntly  beiuihodraJ  ^^^th  inclined  lacca. 


tuf        W*^    0' 

ff" 

3S*>  41' 

pa 

1(P  sa* 

ocf         7(1     M 

go 

36      49 

po 

16     48 

on         64    4i 

iV 

IB      1A 

pd 

10    sa 

M'         (H)       0 

w' 

30     63 

$a 

36     42 

W          «        0 

FP' 

97     16 

90 

33      13 

Jo           35      10 

m 

38     67 

[     no.  86. 

no.  86. 

nc.  87. 
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HET-LLXOma. 

no.  89. 


FIO.  00. 


Forms  and  combinations,  o,  d,  i,  p,  *,  ao,  cui,  od^  at,  oi^  91^ 
OS,  oV,  aod,  aoij  ois,  do's,  aodpi.  The  faces  d  sometimes  roticli 
and  curved;  y,  *',  p^  *  curved.  Twins.  Twiu-face  o.  Tm 
twin-crystals  are  frequently  hemihedral,  and  \QTy  thin  in  tha 
direction  of  a  nnnnal  to  the  tTvin-face.  Cleavage,  o,  vwy 
perfect.  Fnioturecouchoidal.  Transparent. ..translucent.  Lustro 
adamantine,  /x  =  3  44.  Colourless,  white,  grey,  brown,  green* 
yellow,  red,  blue,  rarely  black.  Streak  grey.  H  ^  UrO. 
o  =  36...36.  Acquires  vitreous  electricity  by  friction.  Does 
not  conduct  electricity.  Some  varieties  are  puospboresceut  fijf 
some  time  tiflcr  exposure  to  the  light  of  the  sua. 

Burns  away  before  the  b!o\*-pipo  on  platinum  foil.  "WTien 
burnt  iu  an  atnaosphero  of  oxygen,  the  product  of  cumbustiaa 
is  carbonic  acid.     Is  not  acted  upou  by  acids. 

C,  carbon. 

In  isolated  and  imbedded  crystals  and  graiiin.  ran-iy  massive. 

Is  found  in  a  quartz  conglomerate,  in  strata  of  cbiy  and  sand 
containin<^  iron  oxide,  and  iu  alluvium,  ou  the  eastern  boundut 
of  the  phiteau  of  the  Deccan,  between  the  parallels  of  i-i"*  and 
86°.      The  principal  localities  are, — on  the  river  rt-nnar  btv 
tween  Cudnapah  and  Gandicotta :   betwecm  the  Peunar  aoil 
Kistna   near   Nimdial  ;    on   the   lower   Kiatna   near   EUorp; 
Sumbhulpur   on   tlie  Mahanadi ;    Pannab  between  the  riven 
Sonar  and  Sone  in  the  Bundelkund.     Diamonds  are  also  fouiul 
iu  Malacca ;  on  the  west  side  of  the  Katu  mountains,  rather  to 
the  north  of  Pulo  Ari,  Landak,  Sekajam  and  Tajan  in  Borneo, 
in    Celebes   and   Java.      They  are  found  in   tne    Br*-"'-  '^ 
alluvium,   accijmpaiiied    by   orides   of  iron,   quartz,    !> 
beryl,  chrysoberyl,  anatasc,  topaz.  spineUe,  corundum.  . 
&c. ;  in  the  district  of  Cero  do  Frio  in  Minas  Oenies. 
beds  of  Rio  Jequitiuhonha  and  Rio  Arasftulmv  ;  ou   tin 
bank  of  the  Rio  S.  Francisco  at  Matto  Orosso.  and  in  ti 
of  Rio  Pardo.  Rio  Velhas,  and  various  other  rivers. 
Sail  iuto  the  S.  Frauciaco  ;  iu  tlixj  nuucft  of  Riven  a       .    ,   ^^^, 
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S.  Antonio,  S^Mra  dna  ArrAroa,  and  in  the  brook 

kud  the  river  Pimiuiiaa  in  the  Capitiuiia  of  Qoyai ; 

Tibagj  in  the  distrii/t  of  S.  Pftulo,  and  in  aonie  of 

riea  of  the  Rio  Doce ;  on  the  banks  of  the  Catrhoina. 

onils  have  been  found  imbedded  iu  itacoltunite, 

tumhilone,  on  the  loft  bank  of  the  Corrego  doB 

e  Scrra  de  Grammagoa,  about  170  English  miles 

Tijuco,  and  at  Canga  de  Kiberao  daa  Datoei,  twenty- 

frt»m  Tijuco.     According  to  Eechwcge,  ita<*ohimite 

vniliug  rock  in  the  Serm  de  Antonio,  in  which  the 

fconha  riaea  iu  the  Serra  da  ^fatta  dii  Corda,  on  the 

l)pc  of  which  the  tributariea  of  the  Rio  Fraucisco  rise, 

B  diamond  district  of  Tibagy.     A  black  nuissivc  variety 

I  ?ory  lately  found   in  the  Serra  Madre,  iu  Mexico. 

InioudH  have  been  found,  in  tio  i;reut  nuu^ber,  in  the 

bu-workM  m  the  Und,  on  the  banka  of  the  Poludennaja 

hkoi,  tributaries  of  the  Kolwa,  not  far  from  Bissersk  ; 

ftisk,  about  seventeen  English  miles  from  KuBchwiunk  ; 

iher'tt  Htream-workff,  about  ten  miles  to  the  oast  of 

Bnbiu*g;    aud   at  Verch- Uralsk.      A  few   have   been 

Butherlbrd  County  in  North  Carolina,  aud  iu  llall 

1  Georgia. 

lars  that  the  form  d  Is  most  frequently  observed  in  the 

diamonds,  and  the  form  o  iu  those  from  tlic  East 

Aocxtrdtng  to  Parrot,  diamonds  from  the  Ural  usuidly 

form  I.     On  account  of  the  oun-aturo  of  the  faces 

,  their  iudicea  have  not  hitherto  been  detennined  with 

rgpfft  diamonds  have  been  found  in  the  Eaat.     The 

5r  is  said  to  weigh  STO'BO  carats.     It  is  of  the  form  and 

df  a  lien's  egg.      The  diamond  of  the  Raja  of  Matun 

[>  is  said  to  weigh  37B  carats.     The  Pitt  diamond,  one 

Dwn  jewels  of  France,  found  in  the  Gulconda  di.strict, 

tincut  4i0j  in  its  present  state,  136  carats.     Petzhold 

another  diamond  belonging  to  the  French  Treasury 

106  carats.     The  Sancy  weighs   33"76    carats.      The 

of  Russia  has  one  of  19176,  and  another  of  8fl  carats. 

iMitine   diamond,   the    prcmerty   of  the   Emperor  of 

V  '  ;  lo  carats.    According  to  Petzhold  a  diamond 

?■■  -I-  Trcaaurj'  weighs  906  carats.     The  largest 

diauiuud,   an   octahedron,   was   found   in   the   river 

Its   weight  is  variously  stated  at  from  05   to  138'6 

bo  Njvsaac  diamond,  the  pmperty  of  the  Ear*t  Iiidia 

IS  8iv7o  carats.     A  greon  diamond,  preserved  in 

wijlbo   at  Dresden,    weighs  M  cunvia.      Oi\a 
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4.  GHAPUTTE.— Grapliite  ; 
driBcher  JVIcluu-Grraphit ;    Moba. 
dinger. 

Rlioinbohedral. 

O     111,    h     2Li. 


Phillips,    llntiy.      Bhombcw- 
Grapbit;   Uaiisauma,  Hju' 


Fia.  81. 


Iron-black , 
In  thin 


..dju^ 

Icflrei 


Comhinalion.  oh.  The  faces  o  striatod 
parollol  to  their  intcrw^ctiona  wnth  the  ftl- 
temut^?  laees  h.  Cleavage,  o,  very  perfect. 
Fracture  uneven.  Opaque.  Liistro  metallic. 
steel-njey.  Streak-black,  shming.  Sectile. 
flexible,     u  =  10..,20.     O  =  l-8...2'l. 

Infusible  before  the  blowpipe,  but  biirnB  with  difficulty.    In- 
soluble in  adds,  which  act  only  upon  the  iroD  and  other 
purities. 

C,  carbon,  mixed  with  a  variable  quantity  of  iron,  amoiin 
in  some  instances  to  ten  per  cent.,  which  may  be  oxtrm-tM 
digestion  in  a4'i(l8 ;  and  alao  Bometimes  with  very  - 
titles  of  silica,  alumina,  lime,  and  oxidea  of  titanium 

It  occurs  very  ran^ly  cryatallixcd,  usually  in  renifonn  miwt*^ 
in  flattened  grains  or  scales. 

It  is  fojiud  at  Arendid  in  Norway ;  Gopferagriin  and  AVun- 
siedel  in   Bavaria  ;    Ilelette,    Mont  Labourd   and  Urf4M\i:i  in 
the  Pyreneea ;  Finland,  Greenland,  Xorth  America;   in 
at  Hafbcrzell  and  Griesbach  near  Passau  ;  in  beds  near  *s. ...  ». 
wien  and  Spitz  in  Auatrm  ;   near  Freienatein  in  Styria ;   at 

Schwarzbach,  Stubu,  Swogo^mov,  Xaketen-Dorfklap,  Tt-i   ' ' 

other  placea  in  Bohemia;  Goldenatein  in  Moravia  ;  Fm 
ia  Silesia;  at  Borrowdale  in  Cumberland  in  trap;  in  in 
maeaes  with  garnet  in  gncisa  at  Strathierran  near  Tv 
Aberilt.»eushire  and  at  Kilkenny  in  Ireland ;   at  Cruifruiaii  a 
Ayrshire  in  the  coal  formalion ;    at  Marbelia  in  Ihi?  douth  of 
Spain  :    in  Ceylon,   the  Bm/.ilfl,  Sturbridge  in   Mn^^aehnsvlta, 
Ticonderoga  aud  scvend  other  places  in  the  United  States. 


lfXTU.8. 


I  6.  DISMTTII.  —  Native   Bismuth  ;     PhiUipa. 

I  natif;   llauy.      Oktaedrii^chea  Wibmuth;   Mobs. 

I  Hausmann,  Haiilingor. 

L  ' 


Bisial 
'Wismi 


BhondHtliedral.     iuo,iii  ==  £0^  Si' 


o    111  cWrngr,    *•    Oil 
truncntrs  the  edge  »•'/' 


clcavag(»,  r   lOO,  9   fu  olttiragft. 


AyrmoyT. 


11.1 


rtG.  OS. 


no.  OS. 


fid  24 

71  87 

M  20 

110  as 

M  1« 


mbinatiuna. 

Cleavfige. 


r. 


w,  w*.     CiyHtallizeB  from  fusion  in  the 
0,  perfect ;  r,  »,  less  perfect.    Twins.    TAvin- 
hce  e.     Opaque.     Lustre  metallic.     Silver  white,  iudiniug  to 
red ;  liable  to  tarnish.     Streak  the  same.     Soctile,  almost  mal- 
^Igkblg^    B  =  20.. .2-6.      a  =  9«...9'8. 

^^^^■k  at  36i'^  u,  frequently  with  a  aroel)  of  arsenie.     After 

BHR^M   exposure   to   the   blowpipe  llame,    deposit;)   a  sub- 

ijinate   of  oxide   on   the   charcoal,   which    is   yellowiah-brown 

while   hot.     Soluble  in  nitric  acid.     A  white  prceipitate  falls 

when  a  Urge  quantity  of  water  ie  added  to  the  solution. 

Bi,  bi«Diuth,  fn*quently  with  on  admixture  of  arseuic,  amount- 
vaz  ni  some  cases  to  upwards  of  so  per  cent. 

cryBtals  and  groups  of  crj'staU,  dendritic,  mosay,  granular, 

and  disseminated. 

run*  in  veins  of  cobalt  and  silver  ores,  in  granite,  gneiss, 

oliite,  and  tninsition  rocks,  with  amaltine,  kupfcruickel, 

leilver,  and  in  tiji  voina.      Is  found  at  ychnecberg,  Anna- 

Mnrienberg,    Jolmnn-Georgenatadt    and   Altenberg    in 

y,     Bii.'ber    in     llanau.     Friedrichrode     in     Tluu-iupn, 

•kenwald  in  Bohemia,    Loliug  in   Cariuthia,   lilodmn  in 

on»ay,   Fnhlun   and  other  ports  of  Sweden,   the  Pyrenees, 

ecticut,  at  Redruth  and  near  St.  Ives  in  Cornwall.     It 

formerly  found  at  Wittichen   iu  Baden   and   near  Ilas- 

p  in  the  Harz. 

smuth  is  feebly  repelled  by  either  pole  of  a  magnet.     A  bar 

th  suspended  freely  between  the  poles  of  a  horse-shoo 

atfl  in  a  position  at  right  angles  to  the  line  joining  the 

the  maj^net.     When  a  crystal  of  bismuth  is  sn.speuded 

recn  the  poles  of  a  horse-shoe  magnet,  the  principal  cleavage 

tends  to  place  itself  at  right  angles  to  the  line  joining 


0. 


")  p!ac< 
des.    Also  when  bismuth  ct)  stuUizcs  fro»»  fusion  between 
lies  of  a  powerful  magnet,  most  of  the  cryatiils  have  their 
lipid  cleavages  jK;rpen(bcular  to  the  line  joining  the  poles. 

A XTIMOXY.— Native  antimony-;  Phillips.     Antimnine 
r»tif:  Hauv.     Bhomboedrischer  Antunon :  Moha.    Autimon; 


I 


inn,  llaidinger. 

.ul;ohedraL     loo,iU  =  W^  Bi' 
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liTTJaS. 


o    in,    2   sn,    e    on   cleavage,    r    lOO,    «   In  clea^ 
a    oil  cleavage, 

Fia.  94. 
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Combination,  ozr,  Cr)'Btallize8  from 
fusion  in  the  form  r.  Tbc  faces  z  striated 
parallel  to  their  interaectioua  with  r.  Twins. 
Twin-face  e.  Cleavage,  o,  very  perfect ;  c» 
distinct ;  the  cleavages  o,  e  stnntcd  parailel 
to  their  iutereectioas  ^ith  each  other ;  t 
loss  distinct;  a  traces.  Opaque.  Lustre 
motuUic.  Tin -white.  Streak  the  same. 
Rather  brittle,  h  =  3'a...35.  o=6'6...6*7. 
Conducts  electricity. 

In  the  open  tube  yields  a  white  eublimato.     Melts  at 
On  charcoal  bums  and  is  volntilized,  depositing  a  wbit«  subli- 
mate of  antimouioua  acid  upon  the  chai'coal. 

Sb,  antimony. 

Analyais  of  antimony  from  Andreaaberg  by  Klaproth. 

Antimony     ....     98"00 

Silver lOO 

Iron O'ss 

The  cun'ed  lanielbir  varieties,  of  a  tin-white  colour  inclining 
to  lead-grey,  appear  to  contain  arsenic  in  all  proportions  fivai 
two  up  to  sixty-two  per  cent.  Before  the  blowpipe  they  emit 
fumes  of  arsenic . 

Is  seldom  cr^'stallized ;  usunlly  in  crystalline  granular  TnawiK^ 
reniform,  disseminated, 

Occurs  in  veins  in  crystalline  rocks  with  arsenic,  antimo 
kermes,   autimonallber,   p)  rargyrite,    prouslite,   galena, 
been  fuuud  at  Suhlbt'rg  nuar  Suhla  tn  Sweden,  Allct 
Daupbiii(f%  Pr/ibram  in  Bohemia,  Andreaaberg  in  the  liar£. 


7.  TELTiTJRlITM.— Native  tellurium  ;     Phillips.      Tel 
natif;  Uauy.    Rhumboedriscbes  TuUur  ^  Mobs.   TeUur; 
mann,  Haitlinger. 

Rliombohi'drid.     loo.m  =r  67**  8B'. 

0  ni,  h  an,  r  loo,  r   Isa. 
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710.  06. 

ho  o*)*"   0' 

hiT  00       0 

ro         67    ao  /r 

rh  sa    9* 

Wr^  M     66  &\   /^ <     /* 

rr'        115    IS  ^-^ — ga 

imbinntion.  o&rr, .  CryBtallizcs  from  fueion  in  the  form  r. 
'Cleavage,  o,  imperfect ;  h,  ven*  distiDct.  Opaijue.  Lustre 
metaUic.  Tin- white.  Strouk  the  same.  Kather  seotilo, 
[h  =  9-0.. .2*5.      O  =s  fl-I...63. 

In  the  open  tube  bums  with  a  greenioh-blue  flamei  and  emits 

n  dense  smoke.  The  ^rey  sublimate  in  the  tube  bucomea  white 
I  when  heated,  and  melts  into  transparent  drops  of  tellurous  acid. 
I  Before  the  blowpipe  on  charcoal  melts,  aud  is  dissipated  in  a 

dcnae  smoke,  and  with  a  lE^peenish  flame.  Soluble  in  nitric  acid 
jwith  evolution  uf  nitrous  acid.  The  solution  in  couceutrated 
Sulphuric  a4*id  is  red. 

^J!e,  tellurium. 

^Hi^Kirding  to  Kkproth  and  Pets,  oondstB  of 

^B  Telluriimi 91-66     07-21 

^H  Gold 0*26        e'70 

^^K  Iron 7'20    trace. 

^V  Sulphur —     trace. 

[  In  attachc^d  eryfitals,  massive,  granular,  and  disseminated. 
I»  found  in  a  sandstone  rock,  with  qimd?:,  gold,  and  p>Tite8,  in 
'the  mine  of  Maria  Loretto  at  Faeebar  near  SaJathna  in  Tran- 

L    According  to  G.  Bose.    ro  =  66°  66'. 

^o,  ABSEXTC. — Native  arftonic ;    Phillips.      Arsenic  natif; 
Uaur.      Hhombocdrisches  arseuik ;    Mohs.      Arseuik ;    liaua- 
rittidinger. 

lombohedral.     100,111  =  67°  6i'. 

Ill,  e  oil  cleava^,  r   loo,  h  466.     e,  A  truncate  the  edge 
vkich  o  nieeta  the  face  parallel  to  r. 
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METALS. 


Cmtola  obtained  by  subliumtion  show  tho  coiubioAti 
or,  orh.  Twius.  Twin-faco  r.  Cleavaffo.  o,  ]>i»rfi'c't ;  t»,  nn- 
perfcct,  sti'iatfd.  Fracture  uueven.  Oprtque.  Lxmtre  iiu'tuJlic. 
Tiu-whito,  iuclining  to  Icad-grey,  Streak  the  same.  Exposed 
to  the  air,  Ix-Tomea  ffreyiali-bliick.  Brittle,  u  =  3'6.  o  = 
fi*7...6'S.     Conducts  oU'(.'tricitv  perfectly. 

Sublimed  in  the  mntmsH.  Is  volatilized  without  melting  b(s 
fore  the  blowpipe,  eoiitting  an  odour  of  gurlie^  and  depositiiig 
a  white  sublim:ite  on  the  cbareoal.  In  nitric  acid  ia  couverieil 
into  orseoious  acid. 

As,  arsenic. 

In  nrBcnic  from  Joachimsthal  John  found  from  two  to  thrw 
per  cent,  of  antimony,  and  one  per  cent,  of  red  oiide  of  iruu 
and  wat^r. 

Seldom  ei-yBtallizcd,  uBunlJy  in  fibrous,  globuhu*,aud  remfom 
masses;  disseminated. 

Occurs  usually  in  veins,  seldom  in  beds,  prineipnlly  in  cfy»» 
talline  slate-rocks,  accouipanied  by  antimony,  antimouinl  silwr, 
argeulite,  proustite,  galena.  Is  found  at  Andrwisiberg  in  tb* 
Hnrx,  Annaberg,  Schneel)erg,  ALirienberg,  Freiberg  in  Saxony, 
AVittichcn  in  Baden,  Joai'himsthal  in  Bohemia,  Kupnik  inTniD- 
sylvania,  Oi*awitza  in  the  Banat,  Allemont  in  Dauphine,  3dfl> 
kirchen  in  ALsace,  Kongaberg  in  Norway. 


9.  OSMIEIDIFM.— Alloy  of  iridium  and  osmium;  PIuI- 
lips.  Indui>mlne;  Beudant.  Kliombocdnsches  Iridium  ;  Moli»> 
Iridosmium ;  Hausmann,  Haidinger. 


Bhniabobedrol.     100,111  =  66°  %f> 


TIQ,  08. 


0    III,    a   on,  X    131. 

tto  00°   of 

ati  60     0 

:ro  00     0 

taf  99    46 


Combinations,  oa^  oax.  Tho  facea  0  smooth  And  brif 
;»•,  n  dull.  Cleavage.  0,  tolerably  perfect,  y^t  dlHioulL  to  <>bl 
Fratnuro  uncwn.  Opnijue.  Luslpo  metallic.  Tiu-whitr,  h 
grov-     Slight'  '     I'le,  but  soon  craokft  under  the  lumii 

and  may  be  1  jwwdnr      n  —  70      «  =  I0'3...9l*9. 

limited  wiiii  uiuv  iu  thr  I >ecull«r  miicll 

osmitiia.     In  not  »ensiUly  u 
Ofw    vurit*tr    (8isiierskii  ;    Umdmgvfr.      V 

ium ;     (i,    ]?08i>)     is    linuViTTcv.      o  :=  ^\ 
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on    charcoal    turns    block    and   sinulls   stron^^lr  of 

Cauaee  the  flume  of  a  spLrit-lmnp  to  burn  brightly 

jeUuwitth-red   flauie.      Auother   vnriefy   (NewjauHkit; 

LichU-H  OsiiiiiuM-Iridiiuii :  tl.  Rose)  ia  tin-white. 

tbe  fisme.      o  ^  io-38e...it»Mn.     Before  the  blu^i-pipe 

They  have  botli  the  same  fonn  aud  anj^lot*. 

Ijraes  a,   h  of  the  lend-grcv,  c  of  the  tin-white  variety 

neighbourhood  of  Kathariuenburg,  by  Bcrzelius; — 


a 

If 

e 

Indium 

21-83 

lf)*86 

4077 

Bbodium  . 

— 

— 

3*16 

Iron     .     . 

— 

. — 

0-74 

Osmium    . 

75*17 

8014 

40*34 

FftUadium 

— 

— 

trace 

analyses  are  repreecntod  by  the  formula  IrOa^  IrOa*, 
I 

A  isolated  crystals  and  graius. 
-grey  variety  is  found  at  Xiachne  TagLlsk,  the  neigh- 
1  of  Katharineuburg,  Sisaerek,  aud  Kyschtiiu^k  in  the 
Tbr  tin*white  variety,  with  gold  and  ]>latinum,  in  the 
in  the  8tream-work»  at  Bilimbajewek  and  Werch-Issetak 
Katharinenburg  and   at  Xewjanak.      A  combination  of 
and   oaTQiuxn   has   been   found   in   Borneo,    aud   also 
'^<j  =  ip:^)  in  South  America. 

no.  rRiDiiTM- 

^5Snffi;  Hauamann 
,      Cubic. 

Ii  100,   o   111. 
Con 
kill 


•HexBedriachea  Iridium 

Iridium;  Haidinger. 


Mobs.     Platini- 


rio.  00. 


00 

oa 


0' 

33 


mbiiifltion.     ao.     Cleavage,     n, 
lilt  to  obtain.     Opmjuc.     Lustre 
ic.     Silver-white,  iuclioiug  to  yrllow  exteriorly,  nnd  to 
iu  the  Ulterior,    blightly  ductile.     u  =  8*0...7'O.    0  =  23  65 

ttJlUI. 

El>Ie  before  the  blowpipe.    Insoluble  in  acids. 
ja  and  platinum. 
Svanherg : 
Iridimn 7fl'86 
Phitinum 1004 
Palladium      ....      O'SO 
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Occurs  in  flmall  iaoLated  crystals  and  rounded  grams,  inth 
osniiridium  and  platinum,  at  Nischne  Togikk  and  Newjaa^k  in 
the  UmL  and  Ava  in  the  East  Indies. 


11.  PLATLMJM.— Native  Platina  ;  PUiUips.  PUtiae 
natif  fcrrifere  ;  Hauy.  Hoxaedrischca  Platiu  ;  Mohs.  Po^ 
lyxen  ;  UauDmoiin.     Platin  ;  liaidinger. 

Cubic. 


a    100. 


no.  100. 


(Kl 


00*'  o' 


: 


No  cleavage.  Fracture  hackly.  Opaque. 
LiiBtre  mctailic.  Steel-grey.  Streaic  the 
same,  bright-  Ductile.  h  =  4-0...-1S. 
o  =  18047,  from  South  America :  17'S...17*6, 
from  Russia.     Frequently  magnetic. 

Before  the  blowpipe,  alone  and  with  fluxes,  infusible  and 
unchangeable.  Soluble  only  in  nitromuriatie  acid,  Tbo  so- 
lution viclds  a  lemon-yellow  precipitate  with  ttal- ammoniac. 

Pi,  platinum,  with  iron,  iridium,  osmiuin,  rhodium,  palladium, 
copper. 

Analyses  of  platinum  o,  b  from  Niachne  Tagilak,  e  from  Go- 
n>b!agodat,  d  from  Barbacoas,  all  by  Berzelius,  e  from  Choco, 
/irum  Pmto,  both  by  ISvauberg: — 


0         b 

c 

d 

e 

/ 

Platinum 

.      78-94     73-o8 

80*50 

81*30 

8«1« 

84'8I 

Iridium 

4»7       £35 

— 

1-40 

1  09 

3'fi9 

Rhodium   . 

.      oe«      Vln 

115 

Sin 

S'l« 

8'U 

Palladium 

0-38        0*30 

1-10 

i-oe 

035 

!*« 

Osmium    . 

(not  determined) 

103 

0'97 

019 

Iron 

.      1104      1208 

8-33 

6-31 

8*03 

ra 

Copper 

070        5'20 

0-46 

0*74 

0-40 

trace 

Manganc'80 

—          — 

— 

— 

Oil) 

o-ji 

Osmimn-iridium 

1-96       S-30 

1-40 

— 

1'91 

I'M 

Earthy  subatancea 

—        000 

— 

072 

— 

A  eilver-white  variety  from  the  Brazils  (o  ^  10*94)  in  BznftU 
round  grains,  according  to  Svanberg,  oansists  of 

Phitinitm   ....  66*44 

Iridium  ....  37'79 
KliiMlium  ....  0*86 
Palladium ....       0*49 

Oemtum  a  trace 
Iron  4*14 

Copper      ,     .     .     .      303 


HHiHM 
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rery  rarely  in  cubic  ciyBtala,  usually  in  small  plates 
roundo<l  grains  having  a  smooth  bright  suriace,  h»s  fre- 
y  in  larg<?  grains  and  rounded  lumps,  of  which  the  largest 
1  weii:;|is  8'33  kilogmmmes. 

fuuud  witl)  gold,  iii  veins  of  quartx  and  brown  iron-ore,  in 
iTenite,  near  Santa  Kosa  de  Osoa,  in  the  province  of  Antioquia ; 
ut  much  more  abundantly^  accompanied  by  gold,  osmiridium, 
itiDi,  palladium,  chromic  ii-on-oro,  maguelic  irtm-ore,  zircon, 
dum,  and  occasionally  diamond,  in  the  nlluvial  sand  uf 
t  all  the  valleys  on  the  eastern  alope  of  the  Ural  moun- 
Bogoalowsk,  Kuschwinsk,  Xewjanak,  Miask  :  also  on 
ttlope  at  Nisohne  Ta^lsk,  where  it  appears  to  have 
originally  imbedded  in  serpentine  with  chromii;  iron-ore.  It 
Wvurs  under  similar  ciruum  stance  a  in  South  America,  in  the  pro- 
rincea  of  Choco  and  Barbacoas ;  in  the  province  of  Matto  Grosso, 
in  the  Brazils  ;  in  the  valley  of  Jaky  in  St.  Domingo ;  in  Borneo, 
there  it  appears  to  have  been  originally  diaaeminated  in  ser- 
kentine ;  and  in  small  quantity  in  the  gold  aand  of  the  Hhine ; 
rith  the  gold  of  the  couutr)'  of  Kutiierfurd  iu  North  Carolina. 

12.    PALLADIUM. —Native  palladium;    PhQlipB,  Haus- 
nazin,  HaiiUuger.    Oktaedrisches  Palladium ;  Mohs. 

Cubic. 


< 


o    lit. 


OO'  70**  38*.      (fig.  101.) 


Fracture  hackly.     Opaque.     Lustre  metallic.     Light  steel- 

nf.       Ductile,      U   —  VD...60.      O   —  ll-8...131-i. 
^Iien  heated  to  a  certain  point*  takea  a  blue  colour,  which 
liaappoan  ou  ignition.     Infusible  before  the  blowpipe.    Melts 
rith  euJphur.     With  nitric  acid  yields  a  red  solution. 

Pd,    palladium,  witli  a  little  platinum  and  iridium. 

Occurs  in  very  small  octa^hcdrons  and  grains,  which  are  some- 
imes  an  aggregutiou  of  radiating  fibres,  with  grains  of  platinum 
n  auriferous  aanii,  in  the  Brazils.  Also  with  gold  and  claua- 
luilit*'  nt  Tilkorode  in  the  llarz,  in  very  amall  bright  ciystals, 
■  pear  to  be  regiUar  six-sided  pn^ma  (fig.  91)  perfeotly 


rpbuus. 


parallel   to   o.       Hence   probably   palladium   ia   di- 


13.    GOLD.— Native  gold;    Phillips.      Or  natif;    Hauy. 
■  iscLea  Gold  J  Moha.     Gold;  Knusmann,  llaidingcr. 


100,   o    111,  d   on,   e   210,    m   3ii,  < 


431. 
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MSTAX8. 
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dd' 

0d 


OO'"  0' 

64  44 

70  89 

46  0 

60  0 

26  34 


eff 

ce 

via 

ma' 

mo 

mtn 


ao  6S 

96  14 

66  64 

59  80 

60  29 


710.  101. 


ria.  IDS. 


710.  lOt. 


no.  104. 


FTQ.  106. 


Porms  and  combinnti'ons.     a,  o,  tJ,  e,  in,  oo,  a/^  otl,  am, 
dOfi,  aodmlz,    Twiiia.    Twiii-fnce  o.     Cleavage,  not  nhsoni 
Fracture  hnckly.     Opnqiie.      Lustre  metallic.     Oold-yplloir... 
brasa-yollow.     Strcnk  bright.    Exlremel)-  ductQe  and  malleable. 

n  =  2-6, ..30.      Q  =   ir666...1»-l. 

Fusible  before  the  blowpipe.  In  a  bead  of  aaJt  of  phov- 
phorua  in  the  inner  flame,  pure  gold  remains  unaltered,  and 
the  bead  colourlens  and  transparent ;  but  au  admixture  of  OS 

{)er  cont.  of  silver  makes  the  bead  opalescent  when  cold ;  » 
arj^er  quantity  of  silver  makes  the  bead  yellow  and   -- 

la  decomposed  by  nitromuriatic  acid  when  it  does  not 
more  than  20  per  cent,  uf  eilver,  leaving  a  residue  of  cUJorn 
aiiver. 

Au,    gold,  with  a  variable  quimtity  of  silver,  which  in 
cases  amounts  to  4o  per  cent.,  with  traces  of  copper  and  ii 

Analyses  of  |^ld  a  &om  Sclmhrowakoi   w^ai*   Kiithni 
burg,  h  from  BereHoW(<ii,  c  from  Ferwt»-Pnwl" 
eowsk,  d  from  Bi'n'snwsk,  «  from  Newjimsk,  J 
Tioor  iiiscluic-Tagilsk,  ^  from  Fuses  in  Traxuylvauuk,  A 


nfinbt  in  Columbia,  i  firom  SjT&nowak  in  the  Altai,  k  from 
TcirotipnUk  in  TraiiHylvania,  all  by  G.  Rose:  /  tetniliedrDiis, 
H  uc'labinlmns,  n  iloilecahedrons,  o  dodecahetlron,  p  dodocuhe- 
irotw,  g  do)k'csiht.'(In)n8,  all  frDm  Katharinenburg,  by  Awdejew ; 
r  from  EuU  iu  Bohemia,  by  Lampudiiui ;  «  ^m  California, 
hj  U.  llenry : — 
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a 

h 

C 

d 

e 

f 

Gold 

.      08-pO 

93-78 

03-fiO 

01-88 

88*06 

87*17 

Silver 

oie 

604 

708 

8-03 

1064 

12-41 

Copp^ 

0-55 

0-08 

COS 

009 

009 

005 

Irou 

OOfi 

0-01 

0-06 

trace 

0-35 

023 

Sf 

h 

i 

k 

I 

m 

Gold 

.      &i*80 

76-41 

60-98 

00-4 

7900 

70'8fl 

Silvor 

.      IV6S 

33-13 

38*38 

88-74 

30-34 

98  30 

Copper 
Iron 

0-04 

.        013 

008 

traco 

0-S3 

j    0-77 

0'U6 

0-84 

n 

0 

P 

? 

r 

» 

Gold 

.      OA-3 

Q6*83 

93 '71 

9131 

909 

86-67 

Silver 

3  80 

4-34 

e-61 

6-03 

S*0 

13-33 

Copper 
Irou 

jow 

0-33 

0-76 

0-76 

{7. 

OSO 
0-64 

The  colour  approaches  to  braas-yellow.  and  the  BpociBc  ^^- 
Ttty  dimiuiflhea  as  the  quantity  of  silver  iucronses.  The  ftret 
rolunm  of*  the  following  table  exhibita  the  j>er  ccntage  of  silver, 
the  ttthcr  throe  columns  the  specific  gravity  of  the  gold  iu  its 
aalural  state,  hammered  and  after  fuBJon  respectively. 


01 6 

3-86 

434 

A'33 

8  36 

903 

10*66 

13  07 

16- 16 

SO'64 

38-30 

38-38 


10-10 
18-77 

18'44 
17-06 
J  7-60 
17  tS 
17-40 
17  06 


18-89 

18-06 
1803 
17  76 


17 -06 
16-L>3 


lO'lO 

16-79 

17*97 

1773 
17  64 


16-63 
1466 


Rhndiiim-Kold,  u  =i  166. ..16-8,  contains  from  3i  to  43  per 
(Tent,  of  rhodium.  Porpexite,  from  the  Capitania  Porpez  in  the 
Bnuilit,  according  to  Berzelius,  coiuiata  of  gold  S6'98,  palladium 
Jw,  »{lver  4)7. 

In  attached  cry^Ma,  capillary,  ramoao,  in  plates,  diaaemi' 
^alcd,  111  gruiua  aud  duet. 

0  2 
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11  ETA  LB. 


In  felspathic  and  hornblende  tpcWb.  fwwocittted  witK 
quartz,  brown  iron-ore.  It  exists  in  many  ores  auJ  ro< 
8tftt<i  of  8uch  minute  subdiviHiou  as  to  be  invisible  to  1 
It  occurs  frequently  in  oonglomerateSj  containing  oxide 
with  uioernetic  and  titanic  iron-ores,  platinum,  zircon, 
alluvial  deposits,  and  in  the  ganda  of  rivers  into  which 
been  washed  after  the  disintegration  of  the  roclca  in  -w 
was  previously  contained.  Is  found  in  veins  of  greeu-st 
Byenitic  porphyry  of  Hungary  and  Transylvania,  at  Ki 
Schemnitz»  Nagyag,  Salalhna  and  Offeubanya  ;  alao  at  Ax 
and  Choco  in  South  America;  in  veins  ol  quartz  and  < 
iron,  in  green-stone,  between  the  rivers  Yadkin  and  Km 
North  Carolina,  and  in  the  it^hmd  of  Aruba  near  Cura 
veins  in  slate  in  New  Spain,  Mexico,  Peru,  and  Bepcao 
beds  at  Posing  and  Magurka  in  Hungary  ;  in  the  B 
Temeswar;  at  Kauris  and  Sehellegaden  in  Salzburg; 
nated  in  porph)Ty  at  Vorospatak  in  Transylvania ;  in 
mite  and  itabirite  at  Villa  Bicca,  Matto  Grosso  and 
tina  in  the  Brazils ;  in  Bohemia  at  E\de,  Neuknin,  Bergi 
stein  ;  in  Norway  at  Kongsberg ;  at  Selilan  gen  berg  in 
at  Tilkerode  in  the  Horz  in  scleniuret  of  lead ;  at  Sehw 
near  Rudolstadt ;  the  HTindsruck ;  Aedelfors  in  Swed 
Ghirdette  in  Prance;  in  Spain,  hi  alluvial  soil  in  the  0 
Altai,  especially  between  Newjansk  and  Niachne-Tagi 
North  Caroliua,  Mexico,  Peru,  the  Brazils,  Chile,  An 
Domingo,  Bohemia,  Ohlapian  in  Ti-ansylvania;  inAJHea, 
China,  J.ava,  Borneo,  Sujuatra ;  at  Crogan  Kinahela  in  AV 
Glen  Turret  in  Perthshire;  in  the  stream-works  of  Cc 
in  the  sands  of  the  Danube,  Rhine,  Lech,  Inn,  liar,  Kd 
Upper  California  and  New  Mexico. 

lii  the  Turner  Catalogue  Air  Levy  has  figured  a  crystal 
No.  6,  which,  for  a  reason  he  there  assigns,  the  fenr  of  dfl 
the  specimen,  he  saya  he  did  not  ineasiu'e.  Dufronoy 
the  crystal  to  be  a  twin  of  the  form  m,  in  which  seve 
faces  are  wanting,  like  the  crystal  of  silver  from  Kougsb 
scribed  by  G.  Bose  in  Poggendorff*8  Annalen.  B,  64. 
This  conjecture  has  been  confirmed  by  the  measurL^ni 
orj'-stal  of  guld  of  the  same  character,  in  Mr.  Brouku'ei  ci>I 
The  angles  between  the  several  faces  m  of  one  iudivid 
the  faces  of  the  other  aymmetrically  opposed  to  theiu, 
oa*^  68',  20°  3'  reapeetirely. 


14.    SIIiYEB.— Native    eilTer ;    Phillips.      Argent] 
Hauy.      Hexaedritfches   Silber ;    Moh«.      tiShor ;    1[ 
Haiaiuger. 

Cubic. 


jLUIXGAK. 


o   111,  d   on,  t   310,  K   iio,   m    311. 
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ftlso  fig.  105. 


and  combmatioDS.    o^  o^  e,  m,  ao,  om^  ode,    Cryatallizes 

fusion  in  octah(?droni».    The  faccK  o  are  striatod  pandJol  to 

interaections  with  a :    the  other  faces  rough  out  even. 

Twin-face   o.      Cleavage   not  obserrable.      rraoture 

Opaque.     Lustre   metallic.     Silver-white.     Liable   to 

lb.     Streak  bright.     Malleable,     n  =  2  5... 30.    Q  =  10  I 

lie  before  the  blowpipe.     Soluble  in  nitric  acid.    The 
lion  of  hydrochloric  acid  to  the  solutiou  produces  a  co[)ioua 
precipitate,  which  tuma  black  on  expoBuro  to  tho  li^ht. 

,    silver. 

varieties  contain  rery  small  quantities  of  copper,  anti- 
r, and  arsenic;  othera  contaiu  g<iltl,  liave  a  tinge  of  yellow, 
md  a  higher  specific  gravity.  According  to  Fordyce,  a  variety 
6wn  Koui^berg  contaiued  28  per  cent,  of  gold. 

In  crysliils,  in  aggregations  of  minute  octahedrons  and  cubes, 
pruducing  deudjitic  and  capillary  forms,  massive. 

Occurs  in  veins,  rarely  in  beds,  in  crystalline  slate-roelcs, 
gwisSf  mica  elate,  hornblende  slate,  granite,  syenite,  porphyry, 
with  arsenic  and  various  ores  of  silver.  Is  found  at  Kongsherg 
in  Norway ;  Sahla  in  Sweden ;  Freyberg,  Johann-Georgenntadt, 
Schneeberg,  Marienberg  and  Ammberg  in  Saxony ;  Joachims- 
thftJ,  Praibram  and  RaliborTiitz  in  Bohemia  ;  Schemuitz  in 
Huni?ary ;  Fulsobanya  and  Kapnik  in  Transylvania ;  Schlan- 
•  in  Siberia ;  Andreasberg  in  the  Harz ;  Wittichcn  and 
1  in  Baden;  Klausen  in  the  Tyrol ;  Allemont  and  Mar- 
Lcchta  Lu  France;  most  abundant  in  Pen»,  Mexico,  and  Chile; 
ieveral  place-s  in  Cornwall ;  at  Alva  in  Scotland. 


AMALGAM— Xntlve  amnlc^tn  ;    Phillipg.      Mercure 
;  Uauy.    Dodekacdrischcb  Mercui* ;  Molia.    Amalgam; 
,  Uaidinger. 

S   100,    O    JJJ,    d    031,  f  310,    n    Ml,  p     122,    «     321. 
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Porm  and  combinations.  <?,  o*/,  adn^  dn^,  aodpn,  a^fi*. 
Paces  smooth  and  bright.  Cleavage,  d,  traces.  Fracture  cod* 
choidal . . .  uneven.  Opaque.  Lustre  metallic.  Silver- white. 
Streak  the  »ame.     Bnttle.     n  =  30... as.     o  =  13T...141. 

In  the  nmti*a»s  yields  mercury,  leaving  a  spongy  maas  o( 
eilvcr.    Easily  solutle  in  nitric  acid. 

Ag.Hg*    fiilvor  and  mercury  in  indefinite  proportiona. 

ConsistSf  according  to  the  aualyaea  of  Heyer,  Cordier,  and 
Xlaproth,  of 

Silver      ....    ssoo        87'fio        ae'OO 
Mercury      .     ,     .     73*30        73*60        04'00 

Tlie  first  and  second  analyaea  oorreepond  nearly  to  the  f(l^ 
taula  AjtHb',  the  third  to  Apng*. 

Ill  attached  crystidd  and  thtu  plates,  investing  other  roiaeraUi 
compact. 

Occurs  in  beds  containing  mertnxry  and  cinnabar.  It  found 
at  Moachell-hindsberg  and  isome  other  places  in  the  Palattfiat9| 
Szlaua  in  Hungary ;  Ahiiaden  in  8pain  ;  and,  it  in  uid,  it 
Alletnont  in  Franco,  and  Sahla  in  Sweden. 


16.  AEQITERITE.— Arquerit ;  Haidinger. 


Cubic. 
0    111. 


Opaque. 

tensiole. 


OO'  7Q°   33'.      (fig.  101.) 

Silver-white, 


Molhioidtf 


Luatre   mrtAllie 
extensible.    H  =  s-o...2o.     u  =  \oh, 

Cheiuiual  characters  the  same  as  those  of  amalgam. 

Lg*Hg,    silver  8e«,  mcrcurr  X8'61.    DonK^yko. 


■UOi 


TIS. 
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foond  in  the  Arquero*  mine  in  the  province  of  Coquimbo 


It.  MERCITBY.— Native  quicksilrer;    PhillipB.     Mercure 
Hauv.     FliiasijLjcs  Mercur;  Mohi).     Quecksilber;  Haua- 
Merkur ;  ILudiiiger. 

Cubic. 
111. 

Co'  70°  38'.      (fig.  101.) 

abore  — 40"  c  liquid.     Opaque.     Lustre  metallic.     Tin- 
When  solid,  o  =  14'4.     Ita  specific  gravity  at  o°  c.  is 
U'6M»3  times  that  of  water  at  4P  c. 

at  MO*^  c.     Suhlimes  in  the  matnuis.     1h  entirely  vola- 
before  the  blowpipe.     Soluble  in  nitric  acid. 
mrrcury. 

'curs  in  dropa  in  cinnabar ;  Bomotimcs  in  crevices  of  the 

contftininiT  oiunabar.     Is  found   at   Idria,  in  Cftraiola; 

and  AJinadeuejos,  in  Spain  ;  Ilorzowitz,  in  Bohemia; 

MorefeM  and  Mowhollandsberg  in  the  Palatinate; 

mg  in  the  Tyrol ;  Dolnch  in  Carinthia ;  Hnaneavelica  in 

'am ;  China ;  Claiwthal  in  the  )lsiTZ ;  in  tertiary  formationa 

Lisbon  and  MontpeUicr. 


I.  LEAD. — Plomb  natif  volcanique  ;  Hany.     Blei ;  Haus- 

Haidinger. 
ibic.     o   HI. 

00*  70**  S2'.      (fig.  101.) 

JrvstalliicB  from  ftiaion  in  the  form  o.     Opaque.     Lustre 

Ilic.     Lead-grey ;  acquires  a  blackish  tamiab  by  exposure. 

fturc  hac^kly.     Ductile  and  malleable.     H  =:  1'5.     o  =  ll*3S. 

''ery  fuwFble  before  the  blowpipe.     Volatili/.ea  and  deposits  a 

ffulphur-yellow  sublimate  on  the  charcoal.      Soluble  in  nitric 


J 


ity,  dendritic,  disa»?Tninated. 
"El^aiJ  to  have  been  foimd   in  lava  in  the  island  of  Madeira; 
■ous  lunestone  at  Bristol ;   Kcnmare  in   Ireland ; 
»dver  in  the  auriferoujs  sand  of  the  Salzach. 


10.  TIN.— Native  tin ;  Phillips.     Zuin ;  Haidinger. 

rramldal.    loi^ooi  =  si°  o'  o. 

100,    m    110^    •    101,    i    501,    J3     ill,    r    3S1. 
Q  4 


I 


* 


.    mm 
117° 


17**  is'.     Twin-fiw8 
fi'.    Lustre  metallic, 
a  a-o.      o  =  7-178. 


Twins.    Twin-face  p  (fig.  112) 
(ftg,  113).    pd  =  120'^  5',  mm  ^ 
white.      DuctUo.      Malleable, 
fusion,  o  =:  7*293. 

Sn,    tin. 

The  occurrence  of  nntivo  tin  in  Cornwall  and  other  plooei 
very  problematical.  The  crystals  above  described  wop* 
tained  by  the  reduction  of  the  metal  from  a  solution  of  its  pi 
tochloridc  by  a  %'ultnic  current.  Tin,  in  combinfltinn  with 
small  quantity  of  lead,  is  said  to  occur  with  oemiridium 
other  Hubstiinres  accontpnnying  Rold,  in  tho  etream-workt 
the  neighbonrliuofi  of  Minsk  iu  Siberia. 

20.    COPPER— Native   copper  ;    Phillips.     Cm>TC 
Ilauy.     UktaedriacheB  Kupfer;   Mohs.     Kupfer;   Ilaui 

idii 


OoS,    m 


311. 
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T}< 


no.  118. 


no.  110. 


Forms  find  combinations. 
atM.     Twins.     Twin-faco  o. 

=   63*^   68'    (Hg. 


iai°  o", 


mm 


o,  0,  d,  <f,  flo,  flJ,  (W,  aorf,  (UM^ff, 
ej  =  100°  32'  (fig.  119);  mtu  = 
no).  No  cleavage.  Fracture 
backlj.  Opnquc.  Lustre  metallic.  Copper-red.  Streak  the 
nme,  bri(;lit.  In  eitreiuely  tliin  films,  green  by  traottmitted 
light.     Ductile,     h  ^  25. ..so.    g  =  Bo...a'9. 

Fusible   before  the  blowpipe,    colouring   the    flame   green. 
Soluble  in  nitric  acid ;  ahio  in  amrnouia,  with  accesH  of  atmoa- 

fe^iric  air.  yielding  a  blue  solution. 

'^|Du«    c<^)p[>er.  UHUally  very  nearly  pure,  Bometimea  with  small 

FcjonntitieB  of  iron  and  othf  r  metals. 

I      Crj*8taUixed,  fre<]uently  ugjjregated,  so  a«  to  produce  den- 

1  dritic%  eapillury,  laminar  formH,  and  massive. 

I      Occurs  in  veins  and  beds  with  cuprite,  towanite,  redruthite, 
carbonates  of  cop{>er  oxide.     Also  diewemiuated  in  rooks  of  all 

(formations,  rarely  in  amygdaloidal  trap  rocks,  sometimea   in 

!  isolated  blocks.     Is  found  in  beds  in  porphyry  at   Moldawa, 

U|ika  and  Orawitsa  in  the  Bauat  of  Temeswar ;    at  Herm- 

^^hd  in  the  county  of  Solder;  at  Sohmoluitz  and  Golnitz  in 
Hk  oottDtv  of  G^omor  iu  Hungary  ;  Nischne-Taeilbk,  Bogi>b- 
lowtk  and  Turgiusk  in  t$ibena»  usually  imbedded  iu  granular 
liinnwtnin  in  Cornwall  in  many  of  the  mines  near  Kedruth, 
tbe  consolidated  miue^,  Wheal  BuUer  near  the  Lizard  iu  Ht^q)eu- 
tme ;  Mansfeld,  Kamsdorf ;  C'hessy  near  Lyons  in  France ; 
Bpain:  Fablun  in  Sweden;  li^pnias  in  Xontay ;  Hudson's 
Hav ;  in  large  blocks  to  the  south  of  Lake  t^uperior;  in  Mas* 
•aclkusetts,  Coun04*ticut,  New  Jersey ;  Cuba ;  in  the  Brazils 
nad  Chile,  often  in  large  masses  ;  China,  Jnpan  ;  Rheinbreitbach 
benr  Neuwicd;  Na.ssau ;  the  mining  districtd  of  Saxony;  with 
|irelinite  in  amygdaloidal  rocks  at  OberHtoin,  beautifully  crys- 
tallized ;  with  ehnbasie  in  NaaUtie,  Sand(>e,  in  the  Faroe  Isles ; 
fin  ZcH,  one  of  the  Shetland!*,  in  serpentine,  and  in  Mainland 
hi  rwl  «ujd-Btone,  Copper  ciystalliKCs  from  fusion  in  cubes 
and  o<:ttthedrou8  ;  occurs  in  octahedral  tTVstals  in  ortiBcial 
eposited  from  sulphate  of  copper  on  iron  and 


im 


wood. 
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21.    IBOX.— Xative  iron;    Phillips.      Fer  natif;    H«J. 
Oktaedrischcs  EUeu  -.  Mohs.     Eisen ;  Hausmann,  Haidui^ 


Cubic. 

a  100  cleavage,   c  ill, 


no.  ISO. 


at^ 

90°     0* 

od 

ro    as 

oa 

64     44 

ClesTBge  o,  Beldom  perceptible,  and 
difficult  to  obtain.  Fracture  hackly- 
Surface  rouf^h.  Opaque.  Lustre  me- 
tallic. Li(jjht  Btcel-gxey.  Streak  the 
same,  bright.  Highly  magnetic.  Ductile. 
7'0...7-e. 

Fusible  with  great  difficulty  before  the  blovq)ipe. 
in  hydrochloric  acid. 

Fc,    iron. 

Iron  of  terrestrial  origin  ia  almost  quite  pure,  or  cont 
small  admixture  of  otlicr  metals,  but  ^vithout  uickcl. 

Metallic  iron  has  been  found  in  a  vein  at  OuUo 
mont  in  Dauphine ;    in  lava  at  Gravencire  in  Autgi 
thin  flexible  leaves  in  the  iron-stone  ctinglomcrate  near  Iti 
do  l^Iatto  Deutro  in  the  Brazils.     It  is  also  tmid  to  have 
found  at  Peu-Yan  in  Yates  county  in  the  United  StAtes. 
mass,  consisting  of  iron,  025,  lead,  00,  copper,  1*6,  nccoi 
to  Klaprotli,  was  found  with  magnetite  at  Gross  Komadorf  nat 
far  froiri  8aalfeld  iji  Thuringia. 

Iron  frequently  crystidlizes  in  octahedrons  affcer  fusioo. 
AJ'ter  long-continued  exposure  to  a  high  temperattirr,  but 
lower  than  that  at  which  iron  fuses,  it  becomes  eU^avablo  ia 
throe  directions,  making  right  angles  with  each  other. 

Meteoric  iron  contains  nickel,  cobalt,  and  some  other  mc 

Analyses  of  meteoric  iron  a,  h  from  BohumiHte,  e  nl 
Pallas  iron,  d  from  Elbogen,  all  by  Berzelius;  e^f  fri>ni 
borne   in  Alabama,    tho   former  by   Jackson,   tlio   lattei 
Hayes:— 

o 

Iron  . 
Nickel 

Cobalt 
Copper 

Hiin{;fiQeao 


a 
7'6l   . 

0^-473 
BttflT 
0-£36 


h 

.  7-n 

03-775 

a-812 

0-213 
(and  tin 


88  043 

10-73S 
0-4SS 
0««) 


d 

774 

6«-Sdl 
WhVi 

0'7(t3 

Ridphur 


I4  7[« 
4*0OKI 


BStTt 


—  —       0'183  and  chromo  ^■%m 


iBoy. 


r 

d               0 

/  1 

0060 

OH79           — 

0.043 

(chJorinc  r46o 

O0O7) 

o-«o 

S'Sll            FeS 

s.asfij 

Insoluble    .      i.«36       S'soo 

Analyses  of  the  residue  in  h,  c,  d,  insoluble  in  nitric  and 
liTr-dnKrliloric  acitla,  by  Berzelius  ;  fa  of  the  white.  aexible> 
piafirnetic  Bcalea  h  s=  es,  o  =  7'oi...7*22,  (sohreibewite)  found 
in  the  Arva  meteoric  iron,  by  A.  Patera : — 


In>u    . 

Nickel 

MAgnesium 

Phosphorus 

811  icon 

Carbon 


5 

flfi-»87 
16 -008 

UT>23 
2037 
1-423 


e 

4R'67 

1833 

900 

18-47 


d 

68*11 

1772 
14'17 


M 

87-20 

4-24 

7*26 


—  —  traces 


Analjses  of  iron  y  from  Hraschina,  h  from  the  Cape,  »  from 
to,  all  by  Wehrlc ;  k  of  the  magnetic  particles  ilissemi. 
through  a  meteoric  atone  which  fell  at  Klein  Wt-nden, 
near  Nordhausen,  on  the  lOth  of  September,  I'HiS ;  I  of  the 
magnetic  iwrtions  of  a  meteorite  which  fell  at  Nashville,  in, 
Teueiisee.  in  Mnv,  1827,  both  by  RaiiuneUberg: ;  m  of  the  rnng- 
netic  portions  o^  a  stone  which  full  near  Utrecht  on  the  2ud  ofj 
Jane,  1^43,  bv  Bauinhauer : — 
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h 

i 

k 

Z 

m 

o 

778 

766 

779 

7'613 

— 

— 

Iron 

69784 

86008 

90-883 

88*980 

8600 

86-64 

Nickel 

rsetf 

18-276 

8450 

10-361 

13  01 

1304 

Cobalt 

0M7 

0*887 

ootfe 

— 

1  43 

— 

Copper 
Tin 

— 

— 

0002 

0213  1 
0  349  J 

0B7 

0-27 

PboflphoruB . 

— 

— 

— 

0-107 

— 

0-06 

The  nifii'oric  iron  fonnd  at  SeclasE^on,  o  ^  77346,  conaiBts, 
acccrnling  to  the  analysis  by  Eaimnelsberg,  of — iron,  with 
nnail  quuntitii'  of  manganese,  93-327,  nickel  esse,  cobalt  o'C07,i 
copper  and  tin  0*049,  sdica  0020,  carbon  0'«20,  remainder  0*183. 
It  rontaius  grains  of  a  brownish-yellow  aubstaiice,  soluble  iaj 
|iv.1r...-lil,.nc  acid,  o  =  4"787,  conaisting  of — sulphur  SS'ifiS,] 
■  ,  nickel  and  cobalt  l'37l,  copper  o-66fi,  oxide  of 
■fl,  protoxide  of  iron  0874.  The  insoluble  remaind< 
A*  of  silica,  scales  of  graphite,  and  bright  silver-whit 
Ui.'ig^ji'  ■  '        p  vstols,  which  consist  approiinmtoly  o! 

— sulphur  18  613,  iron  6023,  uirkel  au  78,  coppt 

r7»,  tin  0'2u,  ^lih  ii  lutchaiiical  mixture  of  carbon  6'oa. 
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Accordiug  to  Baimnelsberg,  loo  parts  of  the  Klein  Wrnt 
meteorite  consisted  of — alloy  of  iron  and  nickel  22*904,  mn^4 
iron  pvrites  5'615,  chromite  laW),  oliriue  38'OU,  la-brador 
12732,  augite  i0"7O4.  The  annlyKia  k  of  the  alloy  of  nickel 
iron  has  already  been  g^ven.  The  remaining  simple  minei 
■re  composed  aa  follows  : — 


Chromite. 

OliTine, 

1 

Oxide  of  chrome 

fi9*86 

Silica 

^ 

Pi-otoxide  of  iron 

27-93 

^In^csia  . 

Z^ 

Magnesia          . 

issa 

Lime 

«n? 

Protoxide  of  iron 

J  0-75 

Protoxide  of  mangoneoe 

Oil 

Labradorite 

Augite. 

Silica        . 

10-28 

Silica 

M'M 

Alumina  . 

908 

^Magnesia  . 

£3*).t 

Lime 

8'84 

Lime 

3'n 

Potash     . 

CM 

Protoxide  of  iron 

19«7 

Soda 

071 

Of  100  parts  of  the  Juvenas  meteorite,  3«77  were  capable  of 
being  det-omposcd  by  hydrochloric  acid,  and  63*23  were  nt»t 
ca[)able  of  being  decomposed  by  hydrochloric  acid.  The  ana* 
lyscs  of  these  two  portions,  by  Kammelsberg,  garo  rcspoe- 
nvely : — 


Silica 

Alumina  , 

Red  oxido  of  iron 

Lime 

Magnesia 

Soda 

Potash     , 

Phosphoric  acid 

Sulphide  of  iron 


44-38  Silica 

8373  Alumina     , 

32fl  Protoxide  of  iron 

18*07  Lime 

0*36  Magnesia   . 

ru3  Soda  . 

0-33  Chroniito    . 

0*64  Titooio  acid 

071 


Thin  meteorite  may  be  regarded  as  conalstiog  of: — 

Cbriytiiiuite  ,         .         .         .         »         .         .         .     9( 

Augite 

Chromite       ....... 

iilpliide  of  inm     .......       «-jtl 

impounds  containing  phosphorua  and  titanium     .       Vk 


iiiimftTfh'^l 


"V\1ien  a  polis^ied  mirfnee  of  meteoric  iron 
Jiitric  n^-id,  (lifFerent  portions  of  the  surfiu'r*  ^l^ 
ou  by  thfi  will,   producing  a  aehe*  oV  A)oe\\^   .. 
hnfc'  didercjxt  dupectiona,   \)roa4  «vcucea  \wa  4«!^ 
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the  lines,  and  narrow  Lands  btrtween  the  deep  Imea  &ud 
tthallow  epaces.  wliich  uppetir  lo  be  very  slightly,  or  not 
aclfd  on  by  the  acid,  preserving  their  polish^  and  eontain 
er  proportion  of  nickel  than  the  rest  of  the  mass.  A 
on  of  the  PalioA  iron,  after  being  aeted  upon  by  dilute 
■cid,  left  a  porouu  tkeletou,  eonaiBting  of — iron  67*  I H,  niekel 
3i'00,  magnesium  4*62,  tin  and  copper  3*76,  carbon  Oo6.  The 
parts  of  the  surface  on  which  the  acid  acts  most,  contain  tho 
imalle^t  proportion  of  nickel. 

Among  the  most  remarkable  xnaasea  of  meteoric  iron  are — 
the  Pallas  iron,  weighing  originally  loootbs.  found  in  17lf>,  be- 
[tween  Krasnojarsk  and  Abaknnsk  in  Siberia,  in  structure 
^fapnblizig  a  coarse  spone:^,  the  cavities  of  ^hieh  are  tilled  with 
PHno ;  a  mass  of  30,o(K)  lbs  weight  by  estimation,  found  hy  Don 
iBubin  de  Celis,  in  178:J,  in  the  prorince  of  Tucuman  in  South 
lAmerica  ;  the  *  verwunachte  Burggraf/  of  Elbogen  in  Bo- 
Ihemiiv  wt-ighing  23o  Iha  ;  a  mafla  weighing  m  Ris,  wldcli  was  seen 
to  foil  ou  the  2Gth  of  May,  1751,  at  Hnutchiua,  near  Agruin  in 
Croatia ;  a  mass  supposed  to  weigh  i7,3oo  lbs,  discovered,  in 
ITS*,  ou  the  Hiacho  do  Burudegd  in  the  BraziLs  ;  one  of  300  tbs 
weight,  found,  in  1793,  bftweeu  the  great  Fifth  river  and  Graf 
Beynct  at  the  Cape  of  Good  Hope;  one  of  above  aocHi  tfea,  from 
ttuf  Red  Kiver  in  Anu^rica,  exhibiting  octahednil  crystals  ; 
er,  or  else  pai-t  of  the  preceding,  from  the  Kcd  River,  in 
I  B.  Sillimau  and  Hunt  found  a  small  quantity  of  chlorine; 
weighing  2+0  tti^i,  found,  in  1814,  at  Lenarto,  in  the  county 
lof  S^as  in  Hungary ;  one  of  3300  fts,  found,  in  1805,  at  BiU 
iburg  in  the  district  of  Treves;  one  of  137  lbs,  found,  in  1829,  at 
IDuhumilitr.  in  Bohemia  ;  iron  containing  cavities  ttllod  with 
jolivine,  found  at  Steinbach,  between  Eibenstock  :uid  Johann- 
Igrorgenstadt,  in  Saxony ;  300  lbs  of  ircm,  of  spouge-like  structure, 
containing  olivine,  found,  in  1S27,  near  the  vilhige  of  St.  Pedro 
fin  Atacania  in  Peru ;  a  mass  of  from  80,ooo  to  WjOoo  lbs,  found 
DumngT)  in  Mexico  :  others,  one  of  which  weighed  18  lbs, 
t  beueath  the  surface  in  the  gold  stream-works  dX'  Petro- 
wsk,  370  mdes  Houth-L*&st  of  Kusiiezk,  and  in  small  masses 
nsiidemble  abundance  in  the  Magura  mountains  near 
in  Hungary  ;  a  piece  of  iron  weighing  40  tb:?,  found  at 
in  Alabama,  in  which  chlorine  was  tirst  delected  by 
two  masses,  one  62  lbs,  the  other  a?  lbs,  which  were  seen 
to  Gdl  early  in  tho  morning  of  July  lith,  184*7,  at  Bnumau  in 
Bohrniia,  consisting,  ai'cording  to  the  analysis  by  Fischer  and 
!Duil<ni,  of— iron  »r883.  nickel  fiSIT,  cobalt  o-63fl,  copper,  nmn- 
and  arsenic  2078.  cidciuni,  niagnesium,  sditiin,  carbon, 
ine,  sulphur  and  chrome  8'072.  A  remainder,  amouut'mg  Ui 
msolubhin  hrtlfoi'ltloric  tu:id,  CiinipDseil  of  grey\ft\v 
maguetjc  piiitv^  mingJed  with  a  Dluck.  amor^Vio\3A: 
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powder^    oonsiste  of — iron   66*430,   nickel  25015,    ph< 
11722,  chrome  8*850,  rarbon  riSfl,  silica  O'OSo. 

It  occurs  also,  together  with  magnetic  pyrites,  di»«icTr''""t''< 
in  the  greater  number,  though  not  in  oil,  of  the  meteori< 
which  have  been  preserved.     These  consist  of  various  f 
among  which  olivine,  aujC^ite,  amphtbole,  labrador,  chri- 
albite  ore  found,  and  contain,  in  variable  proportions,   i: 
nickel,  with  small  quantities  of  carbon,  sulphur,  pho-, 
magnesium,  cobalt,  tin,  copper,  with  phoephureta  of  iron,  luckLi, 
mag7U'«ium,  magnetic  pjiTitea,  magnetite^  chromite,  Ac.     Iron 
liBA  been  found  in  those  of  which  the  times  and  pUoe»  of  M 
are  aa  follows : — 

Ensisheim  in  Alsace,  November  7th,  H92  ;    Maiirkirchen  in 
the  Circle  of  the  Inn,   November  20lh,  17SU  ;   EichwtavU  in 
Bavaria,  Februarv  19th,  1785  ;  Barbotan  in  France,  Julv  24th, 
1790;    Siena  in*  Italy,  June  IGth,  1794;    "Wold  Cottago   in 
Yorkiilvire,   December   13th,    1795  ;    Krakhut    near   Benam^ 
December   13th,    1798  ;     TAigle   in   Normandy,    April    26th, 
1803  ;    Tfinochin  in  BuBsia,  March  13th,  1807  ;   Erxleben  in 
Prussian  Saxony,  April  5th,  1812 ;    Chantonnav  in  J^n  Vendee, 
August  5th,  1S12 ;    Brasky  in  the  county  ol   Limerick,  Scjh 
tembnr  10th,  1H13  ;  Li.\na  near  Diinaburg  in  HuaHia,  JiiK  1  ' 
1820;  Bichmond,  Chesterfield  county  in  the  etato  of  \  i   , 
June  4th,  1828;  Wesaelv  in  the  circle  of  llradish  in  Mortivi*. 
September  9th,   1S31;    felansko  in  MoravL%  Novembrr  2r>fh. 
1833 ;  Ma<.*ao  near  the  mouth  of  the  river  Assu  in  the  i " 
December  11th,   1836;     Gross-Divina  near   Budetin    i 
county  of  Trentschin  in  Hungary,  July2tth,  1837;   Unitw^ 
berg   in  Sileaia,    Mari'h   22ad,    1S41  ;     Chateau   Bernard   m 
Franco,  June  12th,  1841  ;    Milena  in  the  county  of  Warasdin 
in  Croatia,  April  2Cth,  1842  ;  Werchne  Tschirakaja  Staaitza  on 
the  Don,  October  30th,  1843. 


TEIXtratDES. 


22.    STL V.VNITE— Graphic  tellurium  ;    Philllpi.     Tt^Hitf 
natif  aurit-arKcntitere  ;    Uauy.     Prisraatichpr  Antimcm-* 
Mohe.     Schrilt-tellur  (in  part)}    liausroann.      Sylvanit 
dinger. 

Priamatic.  ou,oio  =  48®  ss' ;  101,001  =  ai'^ae';  iio,ioo  =  M^W. 

a  loo,  b  010,  c  001,  d  on,  #  08J,  «  loi,  /  M, 
ff  801,  h  *oi,  M  uo,  n  fiio,  V  sio,  r  lU.  «  us,  i  w. 
p  113,  2  Hi,  I  an,  v  9i»,  w  zi»,  ^  ai«^  i  $i^  ^  m. 
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68 

44 

Ir 

47 
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1     no.  121. 

1 

A* 

8rLTA51TB. 

It 

M 

74° 

34' 

h 

47° 

83' 

9b 

67 

a 

Ih 

60 

43 

»a 

28 

17 

le 

66 

£8 

oa 

78 

S7 

tea 

77 

10 

ob 

73 

53 

tcb 

83 

60 

oc 

10 

41 

tec 

14 

17 

qa 

61 

31 

pa 

66 

63 

qh 

77 

3d 

2>h 

78 

87 

qc 

16 

4 

pc 

36 

69 

ta 

61 

8 

u$ 

60 

S 

th 

45 

36 

ib 

71 

66 

tc 

68 

13 

ic 

46 

81 

ua 

68 

40 

ya 

79 

35 

Mb 

74 

43 

lb 

88 

13 

vc 

atl 

42 

no.  122. 

81 

66 

-i 

ivage.  e.  Fnu.'tiire  uneren.  Opaque.  LiiHtre  mptallic. 
l-grey... tin- white,  silver-white,  aomotitnea  inrliiiing  to brass- 
irvUow.  Streak  the  same.  Sectile.  u  =  1-6.. .20.  G  =  7'90 
;..8*33. 

la    the   open   tube,   yields   a  sublimate   of  tellurous   acid, 
whieh,  when  heati'd,  melts  into  elear  drnps.     Before  the  blow- 
charcoal  imparts  a  grccnij*h-blue  colour  to  the  flame, 
I  white  sublinmte  on  the  charcoal,  and  melta  into  a 
bead,  "whiclj,  with   »odn,  yields  a  globule  of  an  alluy 
and  silver.      Di8»olve«  in  nitrio  noid,   with   the   ex- 
of  the  gold.      la  decomiwscd  by  nitro-uiuriatic  acid, 
chiorido  of  silver. 
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Analvac'S  a  by  Klaproth ;  6,  c  by  Petz : — 

a  h 

2607 


Gold   . 
Silver 
Lead  . 

CopptT 

Tellurium 
Antimony 


3000 
lOOO 


AOOO 


\V%7 
0*26 
0T« 

6997 
0-68 


e 

Sfl-47 

11*31 

8-75 

6B'81 
066 


Analyses  of  the  variety  called  *  weisstellur,'  d  by  Klaproth ; 
e,fj  y  in  crystals  from  Nagyog,  A,  k  massive,  all  by  Pete : — 


Gt>ld      . 

Silver 

Lead 

IVIlurium 

Antimony 


96-76 

8-50 

l»oO 

W76 


24'80 
1408 

66*30 

260 


/ 
88-98 
10*09 

3*61 
46*40 

8-42 


9 

S7'10 
7*47 
B'16 

61-63 
6*76 


S5*31 
10-40 

iiai 

44-54 

S-64 


29'6fl 

3-78 

13-83 

4B-9S 

389 


In  crystals  and  columnar  and  granular  masses. 

Is  found  in  veint*  in  porphyry,  with  gold  and  nagyagite,  at 
Offenbanya  and  Nagjag  in  Transylvania. 

Tlie  augles  of  »ylvauite  given  above  are  deduced  &om  tbs 
measurements  of  some  crystals  from  Mr.  Brooke^s  ooUoctioxL 


23.  PETZITE.— Argent  tellure;  Dufr^nny.  TJntheUbarBi 
tellur ;  Mohs.     Tellur  siJbcr ;  Kaiismann.     Petzit  j  Uaidinger. 

A  specimen  in  Mr.  Brooke's  cabini't  has  some  cn'stals  upon 
it,  which  have  three  faces  apparently  at  right  angles  to  eMb 
other,  poHsibly  those  of  a  cube. 

Fracture  even.  Opaque.  Lustre  metallic.  Between  le*d» 
grey  and  steel-grey,  titre^  the  same.  Malltmble.  n  =:  S*t 
...  8*0.      O  =  8'.11...8'83. 

In  the  open  tube  melts  and  yiehU  a  slight  sublimute  of  t4>1- 
lurious   acid.     Before  the   blowpipe    on  charcoal,  at  a  whit* 
heat,  is  vobitdized,  loaniig  a   brittle  globule  of  silver,      ' 
matrass  viith  soda  and  powdered  chan^nal,  nt  a  red  hesii 
trlluridc  of  sodium,  which  with  water  r<irMia  a  yrllow  ^> 
Soluble  in  hot  uitric  ncid ;  after  standing  nomt-  time,  tb- 
tion  deposits  crystAla  of  telluriitt^  of  oxide  of  silver. 

AgT(»,    silver,  0277 ;  tellurium,  37*23.     A  considerttiile 
tioa  of  the  silver  is  sometimes  replaced  by  gold* 

Analyses  of  [>etzite  a,  h  from  Siboria  (o  =  B'41S*..9'ft41 
G.   Roi!e,   e  from  Nngyag  (o  =  &av,..V«V  d  fom 
(Q  =  ^'TS.,,a'$3)^  both  by  Putt; — 


^^H 

9AGTA01TE. 

^V 

a 

h 

c 

d 

aiver 

63-43 

02*33 

61-65 

46-76 

Gold 

— 

— 

O'80 

18-26 

TtfUurium 

36' OQ 

36-80 

37-76 

34-ft8 

Iron 

0-S4 

0-60 

tnico 

traoo 

Lead,  sulphur   . 

— 



trace 

trace 

1:3: 


Ocnira  in  c;;ranu]ar  massea,  with  iron  and  copper  prritee,  and 
Llende  in  talk-slate,  in  the  Sawodinski  mine  near  Barnaul  in 
Siberia  ;  also  at  Nflg3mg  in  Transylvania. 


24.  ALTAITE.— riomb  tcWur^  -  Dufr^noy.     Hexaedriaohes 
WUur  ;  MohB.     Tellurblei ;  Uausmami.     Altaite ;  Haidinger. 


Cubic. 

tf    100  cleavage. 


90°  0'. 


no.  193. 

.-^     -» 

a* 

1 


Cleavage  a  intporfect.    Fracture  uiieveii. 
Opaque.       Lustre    metallic.      Tin-white, 
fibghtly    inclining    to    yellow.       Streak    the    aamc.      Sectile, 
B  =  3-0.. .3-6.      O  =  B-169, 

Mrlta  in  the  inatrans,  colouring  the  glaas  yellow  where  it 
touches  it.  Melt*  bi»fore  the  bktwpipe  in  the  inner  Hanie  into 
ft  globule  which  is  volatilized,  leaving  a  minute  portion  of  Kilver. 
The  globide  is  surrounded  by  a  bright  ring  of  telluridc  of  lead, 
and,  beyond  the  ring,  by  a  brown iflh-ye How  sublinmte,  which  is 
dis8ipat4^d  by  heat,  and  in^parts  a  blue  colour  to  the  bloTi-pipe 
flame.     Soluble  in  nitric  acid. 

PbTe,    lead,  61  9;  tellurium,  881 

MJBW  bj  G.  Hose : — 
I 
fcund  with  petzite  in  the  Sawodiuski  mine  near  Qamaid 
in  the  Altai. 

25.  NAOTAOITE.— BLu-k  tellurium  ;  Phillips.  Telluro 
Ttatif  auro-plombifere  ;  llauy.  Pynimidftler  Kutoin-Glariz  ; 
Itfohn.     BUlterfeJlor,  Uausmaun.     Nagyagit ;  ILiidinger. 


Lead 

Silver 

Tellurium 


60-35 
rsa 

38*37 


PynuuUittl.     101^1  =  6J^S3\ 
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no.  1S4. 

M 

W° 

0' 

^ 

90 

0 

ma 

46 

0 

ec 

61 

sa 

1           * 

re 

68 

66 

v                     > 

re' 

41 

17 

X     X 

«' 

76 

46 

V  / 

rX 

83 

34 

a' 

no.  1S5. 


Combinations,     emff,  cr*. 

CU'.iviige.  c,  very  perfect.  Opftque.  Lustre  metallic. 
Bliickif^h  lead-^pey.  Btreak  the  Bamr.  In  tliin  It-avcs  very 
flexible.     Verj-  sectile,     n  —  10  ...  I'S.     G  =  70  ...  T'S. 

In  the  open  tube  emits  a  denae  vapour  and  sulphurous  aodL 
deposits  a  grey  fusible  sublimate  of  tellurate  of  oxide  of  Ifwl 
close  to  the  asssay,  and  a  white  sublimute  of  t«llurou&  aoi<1  ^t  .i 
greater  distance.  Before  the  blowpipe  on  charcoal  melts  • 
emits  fumes,  and  depoaita  upon  the  ctiarcoal  a  yellow  sublu...**.. 
which  disunpcara  in  the  inner  flame,  imparting  to  it  a  blu6 
colour.  Alter  long  exposure  to  the  flame,  a  malleable  globule 
of  gold  ia  left.  Soluble  in  nitric  acid,  with  the  exceptiou  of  tli« 
gold. 

Analyses  of  nag\'agite  from  Nagyag  a  by  Klaproth,  h 
Brandes,  c  by  Berttier : — 


a 

h 

e 

Lead        . 

.      64' 0 

66  40 

631 

Gold 

9'0 

8-44 

e-7 

Silver       . 

0-5 

trace 

— 

Copper    . 

Tellurium 

.        1-3 

1-14 

10 

.      32'3 

31-86 

130 

Antimony 



— 

4'5 

Sulphur   . 

80 

807 

11*7 

Petz  found  in  three  varieties  e'64»  7*8l|  648  per  cent,  of 
and  only  slight  traces  of  silver. 

In  attached  cryetalfl,   seldom ;    usually  in  lamellar 
and  disseminated. 

Js  found  in  veins  with  sylvanite,  gold,  pyrite,  blcndts 
moiute,  (juartz,  brown  spar,  at  Nagyag  and  Ofl'cnbanya  in' 
sylvania. 


2(J.  TETRADYMITE.— Bomino ;  Beudant.  Hhorabot- 
drischer  Eutom-Glanz  ;  Mobs.  Tetradymit ;  HausmJiaOp  Jisor 
dinger. 

Bbombohcdml.     loo.lll  —  74**  O*. 
ff    122,    r    100,    9    111,    z    ail    tw\n-^Ait», 
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74 
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118 


80' 
44 
14 

SO 

19 
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Corabination«.  or,  org.  Twins.  Twm-face  z.  Utnially  one 
indiriclual  ia  united  to  each  of  three  others  according  to  this 
Uw.  The  fuces  r,  »  striated  parallel  to  their  intersei'tious  Mith 
o.  CleavBf^.  o,  very  porfect.  Opaque.  Lustre  metallic.  Ltmd- 
prey  inelinin^ij  to  tin-white,  steel-prev  inclioinff  to  red.  Streak 
tbe  same.  liather  sectiie.  In  thiu  leaves,  fle^ble  or  elastic. 
H  =  10...1-6.      O  =  7*4.. .7*6. 

In  the  ojjen  tube  inelta,  emits  white  fumes,  and  deposits  a 
fusible  sublimate  of  telluroiw  acid,  and  close  to  the  usHay  a  red 
6ubtiiuat4^  of  selenium,  which  may  also  be  reeog^uined  by  the 
flmcll.  Before  the  bIow])ipe  on  charetml  melts  easily  into  a 
bright  ujctallje  (>lobulo,  emitting  a  smell  of  sulphur  and  se- 
leniuja,  and  Linpartin;^  a  blue  eolour  to  the  flame.  A  yellow 
sublimate  is  depositi^d  near  the  ossav  snirouuded  by  a  blue 
sublimate^  Soluble  in  nitric  acid,  with  the  exception  of  the 
sulphur. 

y»CB  of  tetradymite  from  Scbubkau,  a  by  WeUrle,  h  by 
iiuB,  e  by  Hruachauer : — 


a 

h 

C 

Bismuth 

.      6P-8i 

68-74 

60S 

ToUiirium 

.      3.V24 

36*32 

35-8 

Sulphur 

4P'J 

4-35 

4- a 

Selenium 

,     trace 

^^ 

— 

Is  foimd  in  crystals  and  pfraiiiilar  massee  in  a  oleft  in  a  tra- 
chytic  conglomerate,  at  Schubkau,  near  Czeruowitz,  not  far 
from  Schemnitz,  in  Iliuigary. 

lite  value  of  ro  in  t*.'tradyraite  is  rather  uncertain,  being 
deduced  from  the  angle  between  tlie  faces  o  of  twt)  individuals 
of  a  presumed  twin  crvstaL,  which  Haidinger  found  =  85°  nearly. 
Tiw.  '-funorphism  of  bismuth  and  tellurium  renders  it  prt^bable 
y  are  capable  of  cnstallizLng  together  in  all  pnJportiona, 
riiuj  injit  the  sulphur^  selenium,  and  silver  are  accidcntul  in  this 
uui  the  following  species,  wliich,  in  that  case,  should  bo  united. 


37.     TKLUmvnSJrUTH.  —  JQMtischor    Eutom-Q\aux 


■MM 
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Bbombohcdrol. 
o    111,     b    2ll. 


ho 


AsrrncovxDXSk 


Fie.  137. 


00 


Cleavage,  o,  rerv  perfect.  Opaque. 
Luatre  metallic.  Light  steel-grey.  Streak 
the  same.      lu  thin  leaves,  elastic.     H  = 

8-£.      OS  S'U. 


is  hy  Wehrle : — 

Bismutli    . 

.      6115 

Tellurium 

.      29-7 i 

Sulpliur 

2*33 

Selenium  . 

.     trace 

Silver 

.       207 

la  found  in  cleavable  masses  at  Deutach-Pilsen  near  Gnn 
in  Hujigory. 

Minemls  allied  pntbably  either  to  tetracl^nnite  or  teiliirwi*- 
muth  (if  tlicv  are  dLstinct  Bpeciea)  are  found  in  the  Gregory 
Niiziaiizeu  mine,  in  the  Furitsel  mountains,  not  far  frwra 
Pojana  in  TransylvTinia,  in  chlorite  atato  at  Kakova  near 
Riiujuszombath  in  the  coiunty  of  Gomor  in  Hmigary,  Trllt^ 
marken  in  Norway  ?  the  Bustniis  mine  at  Riddahrhytta  in 
Sweden?  and  in  Cumberland.  A  mineral  from  8.  Jose  iu  ihf 
Brazda  was  found  by  Damour  to  consist  of  biMnuth  roir..  !>  l- 
lurium  I6'fl3.  Bulphur  3*16,  Bclenium.  A  niinoriU  from  AViui-- 
hall  mine  in  Vir|;jinia,  analy/.ed  by  C.  Pisher,  coniHined— 
biaumth  6166,  tellurium  36-77,  selenium  0'81.  iron  1'2S,  silica  3'tKt. 

E According  to  C.  T.  Jnokson  it  consists  of  tellurium  85*06,  biB- 
Kauth  68  60,  sulphur  9'6o,  gold,  oxide  of  iron,  sdica  sto. 


XTITm  OXIDES* 

28.  ANTIMONSILBER.  —  Antimonin]  silver;  Pliillir 
Argent  antimoniol ;  Hauy.  Prismatisohea  andincm ;  M  - 
Antimonsilher ;  llausmann,  Haidingcr. 

Prisnmtic.   oii,Oio  =  40^  «' ;  101,001  =  33°  63* ;  110,100  »  «P< 

a   100,    d    010,    e    001,    d    o\l,   e    lov,  ^    fttrl,    m 
Sio,    f    910,    r    610,    y    ii\.    z    \\%,   t    *S\a. 


ibiimttona.    ye,  «»,  yep,  cww,  yfty,  amez,  ezypma.     The 

are  atriatod  imrallel  to  tlieirint+Tsetlions  with  a.    Twins^ 

m.    Cleavajji*.    r.  e,  tliHtiiict ;  m,  imiHTlei't.    Frm'ture 

!IL     Opnqut'.    Lustre  raetallit'.     Silver-whitC;,  incHinng  to 

lite,     8treak  the  same.     SeftLlo.     u  =  3*5.    a  =  9*1. ..08. 

the  opi'u  tube  yieliU  oxide  of  uutiriiony  ;  tlie  n^Miduum  is 

iluiTDUxideu  hv  a  dark  yellow  glaRa.     Melts  easily  before  tho 

|iluvipipi%  eniits  fumes,  and  deposits  a   sublinmte  of  oxide  of 

Br:li]ih>nv  on  the  eharcoal,  lenving  a  mftllenble  globule  of  Hilrcr. 

soluble  in  uitric  acid,  leaving  a  residue  of  oxide  of 

a\  uudisdolved. 

silver  76*99,  aiitbiony  S3'0i. 

of  antitnonial  sHrcr  from  Androasberf;  a  by  Abieh, 
VaiMinelin,  c  from  Andrea«berg,  d  from  WoWuch,  both  by 
»tb:— 

a  h  e  d 

lilver      .  .     7«-3»  79*00  T7-oo  7fl*00 

Ltimonj  *jr25  ss'CN)  ssoo  M'OO 

crvstaLi.  massive  and  dimknuiniited. 

rs  in  Tfi/w  in  gruniu*,  porphyry^  aud  crystiiUine  ftXate 
nctiMZipmiiet!  bj-  aUrvr,    ruty-aiiver,    arsenic,   araemcaX 
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pyrites,  galena,  calcito.     Is  found  at  Andreasberg  in  the  llar^ 
Ouadalcfuial  iu  Spain,  Allemont  in  Franco,  Mexico,  and 
merly  at  Altwolfaoh  iu  Baden. 

The  arsenical  eUver  of  Androafiborg  and  Guadaleanal  iB 
posed  to  be  a  meeliouical  mixture  of  anttmousiJber  with 
or  arsenie-ol  pjriteB. 


20.  BREITHAUPTITE.— Nickel    antimonial ;     Dufn*i 
Antimon  nickel ;  Mobs,  llauBiuauu.     Breitbauptit ;  Haidingcf. 


Bbombobedral. 

100,111  =  69°  47'. 

0    in,     a    oiT, 

i 

231,     U>     251. 

ao 

90°    O' 

Mf 

00      0 

to 

20     23 

ftT 

26     40 

teo 

60       6 

WW- 

48       S 

FTO.  130. 


Practure  uneven... concboidal.  Opaque.  Lustre  mctalBe. 
Light  copper-red.  A(Hiuires  a  violet  tumish.  Streak  reddiflb- 
brown.     Brittle.     H  =  50.     O  =  7'641. 

AVhen  beated  in  the  open  tube,  a  little  antimony  sublinM. 
Before  the  blowpipe  on  charcoal  deposits  a  copious  subUniate  of 
oxide  of  aniimou}-,  leaving  a  residue  of  nickel  fusible  with  gnat 
difficulty.     Easily  and  completely  soluble  in  nitromurialic  add. 

Ni*Sb,    nickel  31*43,  antimony  68o7 
Analyses  by  Stromeyer ; — 

Nickel 
Iron  , 
Antimony  . 
Sulphuret  of  lead 

The   sulphuret   of  lead   is   supposed  to  be  dorirod 
mechanical  admixture  of  galeniL 

Is  found  iu  thin  tabular  crjatals.  dendritic  and  n' 
at  Audreaaberg,  with  smaltinc,  galena,  blende,  pyr;. 
araeuic. 


Sfl'M 

vT-m 

087 

0-M 

6373 

e»'7i 

0*44 

12-36 

ao.  KUPFEBNICKEL.— Copper  ui.^ 
nrKtmii-al ;  Hauy,    rri*matW*\\rT  NwVo\-V. 
nicki'!;  JInuam&mu     Nickclm-,  liiai^ig«2t. 


lOO.ni  =  68°««''6. 
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y  lii,     a    uil,    X    120.    The  face  x  Iruncatos  the  edge  oa, 

TIG.  131. 


00 

80° 

0' 

t^ 

60 

0 

ato 

48 

96 

ma 

46 

39 

mai 

41 

19 

73 


Combination,  or.  Fracture  conchoidal. . .uneven.  Opaque. 
IdiBtre  metiillic.  Copper-red  ;  acquires  a  grey  or  blackish 
tarnish  by  exposure.  IStreak brovt'oiau- black.  Brittle,  u  ^ 60. 
&  =  7'3,'..7-8. 

In  the  matrass  yields  no  sublimate.  Before  the  blowpipe  on 
lehArooftl  melts,  with  erolutiou  of  arsenical  vapour,  into  a  brittle 
irkit«  metallic  globule.  Boaated  in  an  open  tube,  yields  a  sub- 
Bmate  of  ameiuous  acid,  and  chan^^es  gradually  into  a  green 
rttrthr  tnasi^,  which  fuses  with  soda  and  a  little  borax  into 
B  irhite»  magnetic,  metallic  globule. 

In  powder,  soluble  in  concentrated  nitric  acid,  depositing 
irieniou:*  ttcid,  more  readily  soluble  in  a  imxture  of  nitric  and 
lydrochloric  acids.     The  solution  in  green. 

Ni'Aa,    nickel  4408,  arsenic  6fi*98. 

yies   of    kupfemickel   a  from    Eiechelsdorf,    by   Stro- 

h  from   Ostre  Laugoo  near  Krugeroe  (o  =  7*(Je3)  by 

Wohi-eivr;   e  from  Kiechelsdorf,  by  Suokow ;    d  from   Oyer  in 

vmllcy  of  Aunivier  in  AVallis,  massive  (o  =  7'38)  by  Ebel- 

ff  from  the  Kohnard  uiiue  near  Olpe  in  Westphalia,  by 

bel:— 

I^ickel   . 

Ir»:in 

Artenic. 
Bulphur 

Occurs  in  veiits,  seldom  in  beds,  in  granite,  day  shite,  and 
tran«iUon  rucks  ;  in  conper-slato,  associatt'd  with  smaltiiio 
<rit>t  which  it  is  fiequetitly  intermixed;  sometimes  ^-ith  ram- 
meUbcrgitt.-  bismuth,  silver,  arsenic,  ruby-silver,  gnlciva,  vrith. 

BUTt4%  nilcJte,  tnderito,  quartz. 

VJm  f&imd  ju  ihimveberg,  Annaberg,    Maricuberg,  ^KsWjei:^,, 


a 

b 

C 

d 

e 

4121 

41-03 

46-70 

43-50 

45-37 

ow 

0-21 

2*70 

045 

— 

— 

Oil 

(cobalt 

0-3-j) 

1-4-1 

039 

— 

antimony 

006 

— 

54*73 

C4-3o 

G3'6S» 

5105 

53-71 

040 

014 

016 

218 

0-48 
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Gersdorf  in  Saxony ;  Joftchirasthal  ami  Micliclaberg  tn  Btv 
hernia  ;  Saalfcld  in  Thuriiigia  ;  Ricchr'liidt.irf  and  BieWr  m 
Hessin ;  Andreasberg  in  the  Hare ;  AVittiehon  and  \S'ulfAch 
in  Baden  ;  Alloniout  in  Dauphin^  ;  Sohladniiuj^  in  > 
Orawit^a  in  the  Bauat  ;  in  Siwun  ;  in  the  t-opi^r  mr. 
Frederick  eonnty  and  at  Chatham  in  Coiniecticut ;  IVu^eiiv 
and  Iluelohance  niijiett,  Cornwall  ;  Leadhills  and  AVaulock 
head,  and  in  the  carbouiieroua  limestone  of  Lmlithgowahire. 
In  the  preparation  of  cobalt,  an  arsenide  of  nickel 
formed,  the  en-atals  of  which  belong  to  the  pyramidal  8rHt< 
c  001,  e  101,  r  in.  (fig.  135.)  ec  =  67*^  -W'-fij  ee^  =  73;^ 
re  =  40°  15',  re  =  00°  i'.  vi^Aa.  According  to  the  SDalyw 
by  Wobler,  con«istH  of  nickel  s-iua,  arsenic  4667. 


31.   ItAAnvrRT.SBEKGlTE.— Nickel  nrsenical  Mnnc 

freuoy.  W'cibsnickelerz ;  Ilausmann,  Ilamiuuhibergit,  Haii 

Cubic. 

d 


a    100,    o    111, 


on. 


oo' 
oa 

Traces 

metallic. 


dd' 
da 


(figa.  lU.  104.) 


D0'='     0' 
70      33 

of  cleavage.     Fracture   uneven.      Opaque.      Li 
Tiu-white.     Acquires  first  a  greyish  and  afWi 
blackiah  tarnish  by  expoBure  to  the  atmosphere.    Emits  a 
of  arsenic  when  broken.    Brittle,    h  =  6'6.    o  =  6'i.-)3...e7] 

In  the  matrass  yields  a  sublimate  of  metallic  arsenic,  leni 
&  copper-red  resitfunm.     In  the  open  tube  yields  arsenic 
araenions  acid.    Melts  readily  before  the  blowpipe,  emits 
continues   to   glow  after   removal  from  the  flame,  deprisitii 
crystals  of  arseuious  acid,  and  at  last  leaves  a  brittle  uu 
globule.     Soluble  in  nitric  and  in  nitromuriatic  acid,  fortningj 
green  solution,  which,  on  cooling,  deposits  crystals  of  arsenic 
acid. 

NiAs,    nickel  2«*27,  arsenic  7173. 

jViialyses*  of  Ramjuelsbergite  a  from  Kifchelfldorf,  by  Bootli; 
i,  c  from  Kaiiisdorf  (o  =  0*73o),  d  i'nnn  Alltmuiil  (o 
all  by  Ilaumielsberg : — 


a 

b 

C 

d^ 

Niclcel     . 

.      aO'74 

8840 

SQ'60 

xs-n 

Iron 

3-36 

traces 

tnices 

6W 

Cnl>alt     . 

3-37 

— 

sulphur 

rss 

Arsenic  . 

.    73- ai 

70'34 

70'9S 

nil 

Id  ctj»u1m  And  in  gnmukc  or  coVmauuc  ToaBiie*. 


iC! 


fllTAXTIKB. 


H5 


T*  Ivmftd  at  Sohnceb^rg  in  SaxonVj  with  bairte  at  Riechela- 
dorf  in  Hw»)»ia,  Kamsdori'  iicar  Sjialtcld. 

y),'iu  ii.ii.-rtl  wna  called  ehloimthite  by  Breitliaupt.  Tliis 
oath  ration  of  Hnidiiiger,  has  been  transferred  to 

82.  CHLOAKTIIITE.  —  Weissuioliclkies  :  Bmthniipt. 
"Woissuickelerz  (iupart);  ILiuamtuin.     ChloautUit ,  Uaidiugw. 

Prismatic. 
m    110. 

tpim'        i 

Opaque.  Lustre  metallic.  Tin-whit«,  inclining  to  red  on 
tm<m.ga  of  rewnt  fracture,     n  =  6*5.     g  =  7O00..,7i88. 

NiAJ^    nickel  38*27,  arsenic  7iT3. 

Aaalrsia  of  chloanthite  from  Schneeborg,  by  Hoffinann : — 
Nickel       ....     2811 
Bismuth 
Copper 
Ar»ealc 
8ulph\ir 

A  mineral  prf^enting  these  charaeters  is  found  at  Riechels- 
doif  and  Schneebcrg.  Aniong  the  specimens  we  have  examined 
fnun  Sehnecbcrg,  we  have  found  one  of  twin-crj-staJs,  somewhat 
atifvloeimR  to  those  of  liarmotome,  imbedded  singly  in  the  ma- 
trix, whioh  cn've  an  an^le  of  57°  30'  between  two  fmres,  possibly 
th*'  Ksnie  as  tho«e  rnnwured  by  Breithuupt.  We  mention  this 
"ly  on  account  of  the  remarkable  charoeter  of  the  twin- 
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7130 

U'U 


■mac 


8MALTINB.— Tin-white  colralt;  Phillips.  Cobalt  ar- 
1;  Uauy.  OktaedrlseborKoballkies;  Mobs.  Speiakobalt; 
moiiD.     Smaltiu  ;  Haidingcr. 


Cubic. 

m    100, 

0    111, 

a^ 

©0^    0' 

Off 

70   as 

U 

so     0 

00 

64     4ft 

^« 

45       0 

do 

55     10 

ma 

3£     Ifl 

«# 

J»    SB 

d    Oil, 


71     211. 
no.  133. 


na.  138. 
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Forms  and  combiniitions.     <?,  o,  ao,  ad,  aod,  aodn.     C!f*v«c*, 
a,    0,    d  traces.      Fracture  uneven.       a,  o  fr<N|u<' 
Opaque.     Luatro  uietuUic.     Tia-wliite,  iiiciiniiig  ^. 
Bteel-grcj,  aometimes  to  silver-white.     Acquirt's  a  tin  i 
exposure.     Streak   greyUh-black.     Brittle.     Eiuita   «  m 
arseaic  when  broken,     u  =  6"6.     o  ^  69. ..8*0. 

In  the  Diatrass  yields  no  sublimate.  In  the  o|>en  tnbc 
yields  a  cryetallixie  sublimate  of  arseniouB  acid.  Before  tbo 
blowpipOj  on  chnreooJ,  omits  arsenical  fiimea,  and  melt*  Molj 
into  a  ^rey,  magnetic,  metallic  globule,  which  is  not  n^BllfraMff, 
and  fuses  with  borax  and  salt  of  phosphorus  into  a  blue 
glass.  Soluble  in  nitric  acid,  leaving  a  residue  of  arseuious 
acid. 

CoAa,  cobalt  28'23,  arsenic  7l"77.  The  variety  from  Biechel«- 
dorf,  auulyi^ed  by  Surtorius,  consists  principally  of  >iaj. 

Analyses  of  smaltine  a  from  Elechelsdorf,  by  Stromever; 
h  from  Tunaberg,  by  Vanvutnipp ;  c  from  HiechuUdoH,  bj- 
Sartorius : — 


a 

h 

e 

Cobalt 

2031 

23--^ 

017 

Iron 

3-W 

4-9S 

S-M 

Nickel      . 

— 

— 

UoO 

Copper     . 

<rl« 



— 

Arsenic    . 

7*29 

60'M 

rass 

Sulphur    . 

U'89 

0-90 

0'9i 

In  crystals  which  are  frecjuentlv  cracked  or  rent  in  variniu 
directioTis,  arborescent,  reticulated,  botryoidal,  stulactitic,  auil 
amoq)hou9  masses. 

Is  found  in  veins  in  slate  rocks  at  Schnecberg,  AiinabeT^ 
Freiberg   and   Marienberg    in   Siuony,    Joochimsthal    in   Bi- 
hernia,    Riechelsdorf  in  llesaia,    Sehladming  in  Stiria,    I>^»l^- 
chau  in  llungan*,  Wittiuhen  in  Haden,  Sicgen.  Savn,  ^ 
Matiafcld,  Fnince,    Piedmont ;  Dolcoath,   llurlaaJ    aii< 
lS|mruou,  in  CoruwalL 

84.  SATTLOEITE.— Cobalt  arsenical.     Var.  gris-nou 
Hauy.     KineiikobuUkies ;    v.   KoboU.     Kiseukobailerc ;  ilaii^ 
maun.     SaiRorito ;  liaidingcr. 

Cubic. 


^H         o 

0     111. 

^H 

Q^ 

90°     & 

^H 

00' 

70     89 

(fig.  132.)     ^™ 

M 

U    44 

^^( 

SErTTsnrDiTK. 
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artiire  uneren,  flat  conclioidal.  Light  steel-grer,  inclining 
i-white,  iLod  sometimes  to  lead-grfy.  Sometuuea  ucqiiii^js 
■k  grey,  or  iridescent  tarnish,  h  =  B*fi.  o  ^=  eoa...7-3. 
leinie^  chAr3ot4^re  the  same  aa  those  of  smaltine,  except 
the  solution  in  nitric  acid  vielda  a  copious  precipitate  of 
J  i.>f  iron  on  the  addition  of  carbonate  uf  lime. 

la,    where  B  is  Co  and  Fe. 

lalysrs  of  safflorite  a  from  Schneeberg,  by  £.  Hoffinaim; 
V.  KobeU  :— 


Cobalt 

lrt)n    . 

Kickei 

Copper 

Bismuth 

Arwnic 

Sulphur 

iind   in   very  small  crystal  a,   renifonn  and  botryoidal 
Jiaring  a  columnar  structure,  compact  and  distjcuiinated. 


a 

h 

.      I3'»6 

0-44 

.      11*71 

ia-4a 

1-70 

— 

1'39 

trace 

001 

3  00 

.      70-37 

7ro8 

0-6fl 

trace 

SKUTTERTIDITE.  —  Hartkobalterz  ;     Hauamann. 
idit;  H&idinger. 


>,     o    lit,    d   oil,    p    laa 


00 


90°     (f 
70    32 


a<^ 
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M' 

60 

0 

IM 

45 

0 

V 

70 

39 

m 

48 

11 

i. 

distin(Tt 

J. 

Lustre  metallic. 

FIG.  134. 


traccB.     Fracture  flat  e^nchoidal. 
Tin-white,  inclining  to  lead-grey  ; 
with  &  tomidb  like  blued  steel,    u  =  oo.    a=B'74... 


Lrass  yields  a  aublimate  of  metallic  arsenic.    In  the 
irliU  »  cfinious  sublimutc*  of  orsoiiiouu  acid,  leaving 
'powder.    The  reactions  before  the  blowpipe  are  the 
tho^'  of  amaltine. 

cobalt  SO'77,  arsenic  70'S4. 
u  2 


8                                                     AUBEyiDES. 

AnttlyeeB  a  by  Scheerer, 

b. 

c  hy  Woliler 

:— 

a 

5 

C 

Cobalt 

.     80-01 

18-B 

105 

Iron 

rsi 

1*8 

1-4 

An*enic 

.      77-81 

7«-3 

790 

Sulphur 

otia 

— 

— 

Is  found  in  cirstala  and  granular  maef^OB,  sometimes  nttnohed 
to  crystals  of  cobftltine,  in  a  bed  of  ore  in  mica  slate,  at  Skut- 
terud,  in  the  parish  of  Modum,  in  Korway. 


36.  LOLINGITE.  — Arscmcal  Pyritps ;  Philb'pa.  Fpt 
arBenical  oxotomo  ;  Dufr^uoy.  Axotomer  Araenik-Kied  ;  Moha. 
Arsenikiilldes  ;  Hausmann.     Lolingit ;  Jlaidinger. 

Priamalic.  011,010=36°  4o'i  101,001— 41°  lo'-6;  ilo,lOO=ftl*' 13'. 

e  oil  cleavage,  o  oil,  e  lOl  cleavage,  m  110,  c  trun- 
cates the  edge  oo* ;  the  edge  «tf'  ia  perpendicular  to  the  cdg» 
00* f  mm'. 

rie.  135. 


f»C 

wP    0 

mm 

67     84 

00' 

138     40 
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ei     20 

eo 

48     60 

Cleavage.  <?,  perfect ;  e,  less  perfect ;  w,  tracea. 
uneven.  Opaque.  Lustre  metallic.  Silver-white., 
acqaiires  a  dark  tarnish  by  exposure.  Streak  g'- 
Brittle,     n  =  6'5.     O  =  70. ..7-3. 

In  the  matrass  yields  a  subliiiiato  of  metAUic  arsenic.  B«> 
fore  the  blowpipe  on  charcoal,  in  the  inuur  iianie,  emits  arwn* 
ical  funiee  and  meltci  into  a  black  magnetic  globule.  Pi 
soluble  in  nitric  aoid,  leaving  a  residue  of  arseniuus  acid. 


Ijt'AB".     Fo*Ab*  gives  iron  as'se,  arsenic  ogt4. 
Analyses   of   lolingite   from   Reichonstein    «    by 
b  by    fi.    Hoffmann,    c  by    Meyer,    d    from    Sctiladxnxug 
8ch 
I 


Scheerer  i — 

Iron 

Nickel 

Cot.:.!t 

ArN  ■■.:-■ 
Sulphur 


a 

39-36 


177 


h 

88*70 


0740 

V*ft 


c 

31-36 


OilSl 


PiiA0Oi>nrB. 
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The  pulphur  u  probably  dorived  from  a  mixture  of  pyrrhotino 
and  misptckol. 

Iii  cry»lal8,  roope  frequently  in  granular  and  columnar 
maiKtou,  and  difteemiuatod. 

Is  found  in  veins  in  c'lay-slate,  with  arsenic,  pyrarpyrite, 
antimonsilber,  at  Andreasherg,  in  beds  of  chalybite,  at  Loling 
near  Ilutt<'nberg  in  Cariiit)ti:i,  and  Schladining  in  Stiria,  and 
ia  Sfltrpeniioe  ut  Beichenatein  in  Siletda. 

An  arBenicol  iron  from  Satorsberi^  near  FosHum  in  the 
parish  of  MoJuin  in  Norway,  not  ctyatallized,  g  =  7*09,  appeam 
to  he  peprt«senl€4l  by  tlie  formula  FeAa,  Two  analyses, 
SchecrcT  gar© : — 

Iron  87-30  BS-14 

Arsenic  .  70od  70*23 

Sulphur  .  1*88  1*38 


PLACODINE.  —  Plncodine ;    Dufr^noy. 
Hausaann,  Uuidinger. 


ObUque. 
m    100,    n    201, 


Plakodiu ; 


101,100  =  «°  30';  111,010  =  53°  6' 


101/)01  =  S8"  1ft 
t;    101,     h    101,     m    110,    /  320. 

Fie.  136. 


«°  16' 

04  66 

ISO  6 

4tf  33 

67  44 

89  56 

64  39 


>T>? 


•''iw' 


Combinations.  <wnAt»,  am/hvn.  Cleavage. 
m,  0»  r,  traces.  Opaque.  Lustre  uietallii*. 
Between  bronze-yellow  and  copper-red.     streak  black.    Brittle. 

B  =  6*0.. .6.6.      G  =  7Pd...8062. 

In  tho  open  tube  yields  a  sublimate  of  arsenious  acid,  and 
•ome  bulphuroua  acid.  Roadilv  fuaible  before  the  blowpipe. 
In  *1-  -  ■  • 

CSjiU'-'j'"    til    ii  r  i  1  I 


r  HriMie,  impartfi  a  blue  colour  to  glass  of  bonu  ; 
,  the  reddiah-brovm  colour  of  oxide  of  nickel, 
acid. 


Xi'Aa,    uif:k< 


Olio,  &rseDJC  38'81. 

Ii  8 


gg^^^^a 


-    -"^ 
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BELE5II>EB. 


Analyus  of  plaocxline  by  Plnttner : — 

Nickel  ....  6704 
Cobalt  .  .  .  O'fll 
Copper      ....      0*85 

Iron  ....  trace 

Arsenic  ....  30*71 
Sulphur     ....      0"62 

la  found  in  attached  tabular  cry&tala  at  Musen  in  SiegOBi 
with  chalybite  and  gentdoffito. 


38.    DO^rETKITB.  — Aweniurc    de   Cuivre  ;     Doraeylo. 
Weittskupfer ;  Hausmann.     Domoykit ;  Haidinger. 

Fracture  uneven... conchoidal.      Opaque.      Lustre  metallic 
Tin-white ;  accjuirea  a  yellowish  or  Tariegated  tamish.     u  =  3**. 

Jlelts  easily  before  the  blowpipe,  emitting  a  strong  anenical 
smell.     After  the  arsenic  ia  driven  off,  yieldfl  a  bead  of  copper. 

Cu'Ab,    copper  71'7«,  arsenic  28"97- 

Analvsea   of  doraeykite   a  from   CalabaEO,   h   ot  &   Taritfty 
mingled  with  towauite  firom  the  Han  Antonio  mine: — 

a  b 

Copper       .        ,        .    n-^s  Jo-70 

—  0*63 
.     9886                   S3-89 

—  3-97 


Iron 

Arsenic 
Sulphur 

Occurs  reniform,  botrro 


idal,  massive,  and  disseminated 
cuprite  and  arseniates  of  oiide  of  copjHjr,  in  vcinb  in  the 
phvritic  mountain  of  Calabazo  in  the  province  of  Co*^uimbo 
Peru,  in  the  nilver  veins  of  San  Antonio  not  fur  from  Copi»| 
iu  Chile,   with   silver,   copper,  polybasito,   calcitc,   int 
mixed  with  boroite. 


BSLEKTDES. 

39.  BEHZELINE.— Seleniuret  of  copper;  Phillips.  B»" 
eeline;  Beudant.  Selenkupfer;  Mohs,  Huutmiann.  Bvrzrliu; 
Hoidinger. 

CrTBtalline.  liuatre  nietaUie.  Silvor-wliite.  Streak  shining. 
Soft  and  mnlienblc.  Wlien  isolated  and  rubbed,  aoqtiirai 
reaiuuuM  electricity. 

In  the  open  tube  selenium  and  selenic  acid  sublime,  Jmv"-  ■ 
residue  of  copper.    Emits  a  strong  smell  uf  seleuium  b«l< 


blfivpipe,  ami  melt«  into  a  fjrey,  rather  malleable  bead.     After 
long-coDtiuued  roasting,  vrith  soda,  fields  a  globule  of  copper. 
Cu*Se,    copper  ersa,  selenium  88*48. 
Analjsia  by  Berzclius  : — 

Copper  .  .  .  .     e* 

Selenium        ...         .40 
Waa  found  aa  an  eitremelj  thin  dendritic  coating,  on  calcite, 
la  tbe  copper  mine  of  Skrickerum,  iu  Smaland,  iu  Sweden. 

40.  ETTKAIRTTE.— Seleniuret  of  silver  and  copper;  Phil- 
lips. £ukairit«:  Dufrenoj.  Eukairit;  Moha,  Uauamaun,  Hai- 
dmger. 

Crrntalline.  Opaque.  Lustre  metallic.  Lead-gre/.  Streak 
Bhining.     Soft. 

In  the  matnias  yields  a  sublimate  of  selenium  and  sclenic 
acid.  Before  the  blowpipe  omits  a  smell  of  sclcuium^  and  nielta 
eaailr  into  o  grev,  mctiiilic  globule.  AVith  borai  and  aalt  of 
phosphorus  yields  the  reaction  of  co[jj)er,  leaving  n  grey  brittle 
glnbule  of  aelcniurct  of  ailver.  By  cupellation  yields  a  globule 
of  silver     Soluble  iu  hot  nitric  acid. 

Cu'So  4-  AgSe,    silver  4308,  copper  flfi'20,  selenium  31*63. 

rysia  by  Berzeliua : — 
Silver        ....     nsM 
Copper      ....     23*05 
Selenium   ....     a«00 
Earthy  matter   .  8'00 

"Was  fonnd  in  cleftvable  grains  in  a  copper  mine,  now  for- 
B&ken,  at  Skrikemm  in  the  pariah  of  Ti^Tierum  iu  Smaland, 
wiUi  copper  and  calcite  in  serpentine. 

41.  XAOfANNITE.—St'lpniuret  of  silver;  Phillips.  Ar- 
gmt  fleh'niure ;  Dufr^uoy.  Selenailber  ;  Moha,  Hauamann. 
Naumazmit ;  llaidinger. 

Cubic. 

a    100    cleavage. 


TIO.  187. 


a^ 


wf^  0' 


very    perfect.      Opaque. 

Iron-black.      Strealc  the 


CleATagc.      a, 
Lustra   Dictnllic. 

CSnit.*.       AT..ll,...},lo.      u  -zz  2-6.      o  :=  80. 

In  ih  -  mrlta  and  yif'ldfl  a  alight 

cabliiu^u-  "1   7>i-\enium   and  seleuious  acid, 
Jdeiis  Ite/arv  the  blowpipe.      With  soda  and 

B  4 
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borax  yields  a  globule  of  ailTer.     Euily  solubla  in 
nitric  acid ;  with  great  difficulty  in  dilate  nitric  acid. 
AgSe,    Edlver  73*i6,  selenium  S6*86. 
Analysis  by  G.  Rose : — 

Silver WU 

Lead         ....      4'0i 
Selenium  ....    M'9S 
In  tbin  plates,  having  a  crystalline  structure. 
Is  found  at  Tilkerode  in  the  Harz,  with  dausthalite 
narrow  veins  in  diabase. 


42.    CLAUSTHALITE.  —  Seleniuret    of  lead  ; 
Clausthalie;  Beudant.    Selenblei;  Mobs,  Hausmamu 
thalit;  Haidinger. 

Cubic. 

a   100   cleavage. 

Off'  90°  O'.      (fig.  187.) 

Cleavage,  a.  Opaque.  Lustre  metallic.  Iiead-grfly< 
Streak  grey.     Sectile.     h  =  2*6. ..30.     o  =  8*8.. .8*8.  I 

In  the  matrass  decrepitates  violently.  The  varieties  ooo-  | 
taining  cobalt  yield  a  sublimate  of  selenium.  In  the  open  tube  [ 
deposits  a  sublimate  of  selenium,  partly  red,  partly  gwy. 
Before  the  blowpipe  on  charcoal  fumes,  emits  a  smeU  <^  w*  h 
lenium,  deposits  a  red,  yoUow,  and  white  sublimate,  and  impuii  i 
a  blue  colour  to  the  flame ;  does  not  melt,  but  becomes  rounded  I 
and  is  gradually  dissipated,  leaving  a  black  alag,  which,  in&  j 
borax,  aflbrds  the  reactions  of  iron,  copper,  and  sometimev-o^  t 
cobalt.  Partially  soluble  in  nitric  acid,  leaving  a  residoftoC  j 
selenium.  1 

PbSe,    lead  7231,  selenium  27.69. 

Some  varieties  contain  selenide  of  silver,  others  aeleiiidA;  d 
cobalt. 

Analyses  of  Clausthalito  a  from  Tilkerode,  by  H.  BpfMC 
h  from  the  Lorenz  Gegentrum  mine  near  Clausthal,  by  flto** 
meyer ;  c  from  Clausthal,  by  Stromeyer ;  d  from  Tilkerode^  Df 
Btanmelsberg : — 


a 

h 

C 

d 

Lead 

71-81 

63*92 

70*98 

60-15 

saver      . 

1 

.—_ 

■ 

1167 

Cobalt     . 

..— 

314 

0*88 

.. 

Iron 



0-45 



... 

Selenium 

87-69 

81-48 

88*11 

ira 

^  In  granular  maasefly  exhibiting  cubic  deavageo^  «f» 
"^BemioMted, 


Ha 
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43.  LEEBACHTTB.— Seleniure  de  plomb  et  de  mercure ; 
Dnfi^uoy.  Selenqueckailberblei ;  Mobs,  Hauamaon,  llai- 
dinger. 

Cubic. 

Cleavablo  in  three  directions  making  right  angles  with  each 
other.  Opaque.  Lustre  nictaUic.  JU^ad-groy,  inclining  to 
■teel-grey    and    iron-bhick.      Streak    black.      Seedlo.      Soft. 

-3.' 

repiUtes  when  heated.     lu  the  matrass  yields  a  grey 
>limate  of  seleniuret  of  mercury ;    with  soda,  a  sublimate  of 
mercurr.      In    the   open   tube   yields   a   liquid   sublimate   of 
eeleniate  of  oxide  of  mercury. 

A  mixture  of  PbSe  and  UgSo  in  variable  proportions. 

»  of  Lcrbachite  from  Tilkerode,  by  H.  Eose ;  — 

Lead  6584  S7'3S 

Mercury     .  10'94  wofl 

Selenium     .  .  .     Si'97  S7'08 

In  cry^nlline  grnnular  masses,  and  disseminated. 
la  found,  under  tlie  same  circumstances  as  Claustbalitc,  at 
Ijcrbach  and  Tilkerode  in  the  Ilare. 


/AT?OiTK. — Seleniure  de  plomb  et  de cuirro ;  DufWnoy. 

I<ei;  Mohs,  Ilausmuuu,  Haidinger. 
iiin    conchoidal... uneven.      Opaque.     Lustre    metallic. 
Light  lead-grey,  brass-yellow;  acquires  a  blue  tarnish.     Streak 
vjr  than  the  colour.     Malleable,     n  =  2  5,     o  =  70... 76. 
"ore  the  blowpipe  on  charcoal  melts  and  deposits  a  red, 
te,  and  yellow  sublimate  like  clausthalite,  leaving  a  slag 
hich  yieliia  the  reaction  of  copper. 

nSe  with  a  variable  quantity  of  CuSe  or  Cu'Se. 

.  ^e*    of    tor^^te    a,    h    from  Tilkerode,  by  H.  Hose, 


(ilasbuch,  by  Kersteu 


a 

h 

0 

d 

L<ud 

.     5tf  67 

4,7'^ 

tesi 

6417 

Co}.per    . 

7'B« 

\B'\9 

8*40 

408 

SilvtT 

— 

1-20 

0-06 

007 

\rf\r\ 

0'3S 

— 



tracfi 

■  1 

S»'»0 

srse 

3ru 

^»-oa 

.........4-^ 

»'4^ 

ave 

«^ 

m^ 
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SBLZyiDES. 


Is  found  in  g^iinular  massos  at  Tilkerode  and  Zorge  i&  ths 
Harr,  under  the  same  circumstances  aa  Clniist halite,  in  the 
Prietlrichtfglufk  mine  in  Glasbachgrund  near  Gabel  in  Tbu- 
ringia,  in  a  vein  in  clay  slate. 


45.  RIOLITE.— Eiolith ;  Haidinger. 

Bhombohedral. 

Lead-grey.     Very  malleable. 

AgSe*,    silver  67'd6,  selenium  43'34,  according  to  Del  "Rio, 

Is  found  in  small  six-sided  tables,  witli  rounded  edges  end 
angles,  at  Tosco  in  IViexico. 


46.  OXOFBITE.— Selenscbwefelqucckailber  ;  HauamanD. 
Onofrit ;  Haidinger. 

Lustre  metallic.  Blackish  lead-grey.  Streak  shining.  Sec- 
tile.     H  =  26. 

In  the  matrass  sublimes  undecomnosod  as  a  black  powder: 
with  soda  yields  metallic  mercury.  Before  the  blowpipe  emit* 
the  smell  of  sulphiu^us  acid. 

HgSejHgS,  a  mixturo  of  eeleniuret  and  sulphuret  of  mer- 
cury. 

Analysis  by  H.  Bose : — 

Mercury   ....  81'M 

Sulphur     ....  10*30 

Selenitmi  ....  e'M 

Is  found  massive  in  veins  with  mercury,  quartr.,  caloite,  bv 
lyte,  at  San  Onofre  in  Mexico. 

We  quote  the  descriptions  of  onofrite  and  riolite  as  they  are 
giTcn  by  Haidinger ;    out  we  entertain  considerable  doubt  of 
their  correctness.     Mr.  Brooke  has  spe<.'imeuB  of  a  metallic 
looking  mineral  said  to  have  been  found  in  the  Culebras  mine, 
and  described  by  Del  Bio  in  a  letter  to  Mr.  Brooke  as  '  < 
Bolenium  with  some  admixtures/  and  to  which   Mr,    1 
many  years  since,  gave  the  name  of  riolite.     V- 
aacertainiug  the  difference  between  this  miur: 
ho  obtained   a  specimen    under  this   latter   iiuuiu    Iroiti    Mr. 
Krantz,  which  so  pta^ectly  rej^embles  that  reftrred  to  br  VA 
Bio,  OS  to  leave  no  doubt  of  its  being  the  same  miuerai,  oud 
from  the  same  mine. 

The  riolite  of  Haidinger.  from  Tasco,  is  depi 
on  the  authority  of  Del  Rio;  but  it  does  not  ii.\..- 
rk  that  authority  is  quoted;   and  as  no  such  comi 


^ 


eiLESJi, 
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ftHuded  to  in  any  of  Del  Rio*B  letters  to  Mr.  Brooke,  we  appre- 
hend that  there  is  some  uuL'ert:iinty  with  regard  to  it. 

The  mineral  named  culebrite  by  Mr.  Brooke  is  a  dark 
reddigh-browt;  earthy  substance,  occMirring  in  small  thin  veins 
with  the  riolite  from  Culebraa,  and  in  one  of  Del  Rio'a  letters 
U  stated  to  be  *  sulpburet  of  mercury  with  native  fleleuiuxa^ 
but  not  combined/  a  description  which  may  probably  require 
to  be  corroded. 


SFIiPHIDES. 


47.  GALEXA— Galena:  Phillips.  Plomb  snlftir^ ;  TTaiiy. 
HexaedriHeber  Blei-GUuz  ;  Mobs.  Bleiglouz  ;  llaiiKinann. 
Glanz ;  Haidinger. 


Cubic. 
a    loo» 


0    111,    d   oil,    n    211,   m    311,  p    12a,   q    18S. 


do 

85°  le' 

pa 

70°  8S' 

na 

85     18 

po 

16     48 

ma 

S5     14 

qa 

70     44 

no 

19     28 

99 

22       0 

mo 

89     80 

TIQ 

139. 

FIO 

140. 

no.  141. 


no.  143. 


710.  143. 


rorm.-'  ami  fombinationa.  n,  0,  oo,  nn,  aod,  aon,  nom,  nodp^\ 
mopq.  Twins.  Twin-face  0.  Frequently  verj*  thin  in  a  dircc-j 
Htm  perpendirular  to  the  Iwin-faoe.  Cleavage.  t>,  ven-  perfect 
Bod  Silly  obtained.     Fracture  conchoidal,  seldom  obser\ablc 

u  6 


a 

5 

c 

d 

8613 

Bi-M 

81  BO 

83-01 

0-50 

zinc 

8-6d 

a-18 

1303 

13  21 

liil 

1V18 
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Opaque.    Lustre  mctftllic.     Leod-grej ;  occjuioimllr  tami^mL 
Streak  the  siime.     Riitber  sectilp,     n  =i  So.     a  =s  7  1,.."  «. 

Decpopitatea  when   heated.     In  the  open  tuhc  yitlil?  a  mh 
limate  of  Hulphur  and  sulphatf  of  oiide  of  lead, 
blowpipe  ou  charcoal  melts,  and,  after  the  suJnhur  i^ 
is  reduced  to  a  bead  of  lead,  which,  by  cupellation,  frei, 
yields  a  globule  of  tiilrer.     Partially  soluble  iu  nitric  acid  •■ 
evolution  of  nitroua  acid  and  separation  of  sulphur. 

PbS,    lead  80-68,  sulphur  13-43. 

Analyses  of  galena  a  by  Thomson,  I  from  Invcrkelthi 
by  Robertaon,  of  a  variety  containing  fiuc  frotn  Priibi 
c  (g  =  7353),  d  {Q  =  7-334),  both  by  Lerch: — 


Lead 
Iron 

Sulphur  . 

Galena  frequently  contains  a  small  quantity  of  sulphide  of 
silver,  amounting  usually  to  o'oi  or  003  per  cent.,  occttsionaDy 
to  0*5,  and  rarely  to  l  per  cent.  Some  varieties  contain  9t* 
lenide  of  lead,  some  also  traces  of  gold,  antimony,  and  arsenic. 

In  attached,  and  sometimes  in  imbedded  crystjiJs ;  but 
usually  iu  granular  masses  aud  dissemlnatvd,  pseudomoqihoos 
after  pjToinorphitc. 

Occurs  very  abundantly  iu  rocks  of  the  most  diflVrent  forma- 
tions, in  beds  associated  with  calamine,  brown  iron  oxide,  i 
towanite,  blende,  quartz,  ban'te,  amphibole ;  in  veins  v,-\\ 
of  silver,  copper,   iron,   antimony,   with  gold,  silver,   :; 
sulphur,  &.C.     Is  found  iu  veins  in  the  mining  districts  of  - 
ana  Bohemia,  the  Uar?,,  Hungary,  Trnusylvnnia,  Ppanor. 
berg  in  Norway,  Siberia,  tJahla  and  Fahlun  in  Sweden  :  it 
At  Linares  in  granite  and  in  tlie  Sierra  do  Gador  in  the  ,\ 

ras  iu  dtdomite,  at  Blevberg  and  Wuulishkappel  in  Cariin 

limestone,  Tarnowits  in  Sile»ia.  EStiria,  Alissouri  and  othtT  pla*^ 
in  North  America,  in  Greenland  with  crjolite  and  chalyl"'  •    "^ 
Cumberland,  Durham,  Northumberland,  Derbyshire  au<: 
ahire  in  veins  in  limestone,  iu  several  mines  iu  Conn^. 
Devonshire  iu  veins  iu  clay  slate,  in  Shropi^hirt*  and  mo.*! 
eouiitiea    of   Wales  in  slate,    thu   Lead   Hills   in   J. ; 
Wanlockhead  in  Dumfriesshire,  Munaltrif  in  Ab(*r.! 
granite,    Strontian  iu  Argyleshire  iu  gneiss,    ' 
lAnarkHhire,  in  the  L^ithians  rYnd  Kifeshtn*  in  t 
the  coal  formatinn,  in  i 
varietiee  eoutainiaig  stl 

do  iu  the  Harz  aud  at  iabiua  in  ^wcdco.     Pinruiioiiu] 


J 


ABGCSTITE. 


IW 


aAvr  pjrromorphito  at  Tscliupau  in  Snxonr,  Poidlaocun  in 
Tnttntv  and  nJiCttl  Hope  in  Cornwall.  CrybUilizes  fnim 
fiuitja  in  cubt*ti. 

Acconliiig   to  \aumann,    t!io   forma  *33,   iw,  ^5,  477,  611, 
1ft  1  1  have  been  observed  in  galena, 

4S.  .VKCIEXTITE.—Sulphiiret  of  Silver;  Phillips.  Argenf* 
Fnlpliiire  :  Hauy,  Hexacdnsrher  Silbor-Glunz  ;  iloLa.  SiJber-, 
glaaz  ;  llautnuann.     Argeutit  j   Haidinger. 

Cubic. 

a     100,     o     111,     J    Oil,      n     211,     }*     122. 


ad        bo" 

o' 

dd 

46 

0 

0' 

n«'         33^   33' 

oo         70 

as 

do 

35     16 

/?a          70     33 

M          &i 

4^1 

na 

85      16 

po          lo     43 

(/^'        flO 

0 

no 

10      28 

ne.  li 

I 

10 
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,*tfr       •'    _-*>\ 

^ 

d 

r^ 

^      ■^V\ 

r          \y 

-^ 

^              I 

«* 

a 

• 
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Forms  and  oombinatious.  rt,  o,  d,  n,  oo,  ff<7,  a«,  aodn.  Siir- 
&ce«  uneven,  dulL  Cleavage,  a,  rf.  traces.  Fnu.'lui'o  uneven, 
hackly.  Opaque.  Lustre  metallic.  Blackish  lead-grey.  Streak 
abiuing.     Malleablo.     h=:8o...25.     0  =  7196. 

Before  the  blowpipe  on  chureoul  intumesees,  melta  with  dia- 
mgUgvmcnt  of  sulpuurou^  a^-id,  and  at  liLrtt  yields  a  globule  of 
aUver.  Soluble,  with  the  eAct?ptiou  of  the  sulphur,  in  concen- 
trated nitric  acid. 

AgS,    iiilver  8706,  sulphur  12U6. 

Annlysm  of  argeutite  from  Freiberg  and  firom  Joachimatha], 
by  Klaproth: — 

.Silver  ...      8«'60  B6'30 

Snlphur      .         .     i3-60  I8'6i 

■     irrr^lalti   either   attached   singly  or   unit<?d    In  drusea, 

-   >w^nt  and  dititortod,  dendritic,   eapiUnn*,  eoutpact,  dift- 

:*  i,  uiTcittiug  other  min«rala,  earthy  (black  sulphuret  of 

tu^^■rJ. 
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flame;  in  the  outer  flaroo  molts  cttnlyvritli  cfivrrescpnee ; 
the  iuiier  flame  becomes  solid.     Witli  soda  yields  a  global* 
copper.   Is  completely  deeomposed  by  wurm  uilric  acid^yicJ 
a  blue  solution,  and  leaving  a  tvaidue  of  sulphur. 

Cu*S,    copper  70*84,  sulphur  ao'ie. 

Analrses  of  redruthite  a  from  the  Gumeschefakoi  muM^ 
near  Kathoriuenburg.  by  Klaproth ;  b  from  Siegcn,  by  Ull- 
niann  ;  c  from  the  United  miuca  in  Cornwall,  by  ThomMm ; 
d  from  Byglauds  Qrube,  e  from  Slromsheieu  iu  Norway,  boAk 
by  Scheerer ;  /from  San  Pedro  in  Chile,  by  Domeyko  :■ 


Copper 
Iron 
Sulphur 
Silica 


78*50 
2-25 

16*60 
076 


79' 50 
0*76 

1000 
1*00 


77-16 

1-46 

3082 


77*76 

O-Ol 

90-48 


79-ia 

088 
20'S« 
SdvCT 


In  CTyetals,  attached  singly,  or  collected  in  druses ;  usually 
maafiivo  and  disseminated. 

Occurs  in  b^'da  and  veins  witb  bomite,  prrite,  cbryf 
malachite,  cheasylite,  quartz.     Is  found  near  fVeiberg  in  v< 
in   MiuiHt'oId  and  Hesriia  disseminated  in  beds  in   bitumin< 
cop|>ep  slute ;    in  Siegen  in  veins  of  iron  stone;  at  Kupft-pl 
and   Kudelt»tudt   in  Silesia,   iloachellaudsberg,   at   Luuterl 
in   the    TTar;:,    iu    Sweden,    Nonvay,   Siberia,    the    Bnnat 
Temeswar,    North    America,    Peru,    G  uanaxuato    iji    M( 
Crystallized    and    massive    in    veins    iu   clay  slntci   in 
mines  near  lU^druth  and  the  Land's  End  iu  Cornwall,  at 
dletou  Tyas  in  Yorkshire ;  iu  veins  at  Fassuey  Burn   in 
Lothinn,  and  in  Ayrshire  in  Scotland,  iu  Fair  Isle  beti 
the  Orkney  and  Shetland  Isles. 

By  fusing  copper  glimce,  or  a  mixture  of  copper  :; 
in  the  name  proportions,  ^  can  be  obtained  in  octal  ■ 
tals,  and  is  consequently  dimorphous. 

ITie  characters  of  Breithaupt's  digenite  appear  to  be  tbo 
as  those   of  redruthite,   except  that   o  :=  4-u68...4'i)^. 
cording  to  a  quantitative  blowpipe  analysis  by  Pluttner,  it 
sistA  oi — coppt^  70*ao,  silver  0*24^  sulphur  ao'66. 

It  occurs  niasaipc,  and   investing  other  miner  " 
Uxetl  redruthite,  at  Sangcrluiusen,  and  witii  c 
Chile. 


51.     COYELLINE.  — C..vel)ine;     Beudant.   Kupfimn^" 
Jiolu,  !lAwnrtni\n,     CoveUin  \  Uaidin^t. 


PTBfiliOTUrB. 
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F10.  140. 


«0 


Otf,     The  faces   a  striated   parallel  to  their 

with  o.  Cleavage,     o  very  perJVrt.     Opaque. 

reeiuous,   inclining  to  metallic.     Intligo  blue,     8treak 

fehining.    Sectile.     In  thin  leaves  fleoable.    ii  =  i'o...S-o. 

copper  0«'Vt,  sulphur  33'£0. 

of  ooTulliue  a  from  Badonweiler  by  "W^alchner,  h 
Veniriua  by  CovelH : — 

a  h 

Copper    ....     6477  ««0 

Iron o-«  — 

Lead 105  — 

Sulphur   ....     3364  320 

the  blowpipe  bums  with  a  blue  flamo.     Melts  with 
itioQ   into   a  globule  which  with   soda  yields  a  bead  of 
Soluble  in  nitric  acid. 

' ^.  nin^nive,  renifonu,  investing  other  minerals. 
■1  the  kiipfersehicfer  at  Sangerhausen  in  Thnringia; 

fctltt•  liauabadoQ  mine  near  Badenweiler  with  redruthito 
towanite  ;  in  the  Herreuseegen  mine  at  Schapbach  in 
thr  Black  Forcpft  with  towanite,  at  Kielce  in  Poland,  crys- 
tallued  with  caJcite  in  day  slate  at  Leogang  in  Salzburg,  in  the 
cnier  of  VesunuB. 

52.    PIRUnOTIXE.  — Magnetic   iron   pj-rites  ;    Phillips. 
TirHilfun*  maguetique  ;  Hauy.    Khomboedrischer  Eiaeu-Kies; 
^f  agnetkiea ;  Hausmann.     Pyrrhotin  ;  Ilaidingcr. 


iiQombobedral.     Ioo,ni  =  eo^  Y. 

•  ui,    a    oii,    h   sli,    r    loo,    r,   Isa,    s    iso, 


13t. 


rir».  ISO. 


m 

80" 

0 

XO 

4*'^ 

4*1 

wi 

90 

0 

ro 

63 

25 

y 

ao 

0 

^ 
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la 

n 

BO 

7 

jy 

76 

6 
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60 

T 

zaf 

63 

8 
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»7 
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z£ 
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Combinatione.  ob^ox^ons^oahxzrr^,  Clearage.  o,  p^'jfwt; 
h  lesis  distinot.  Fructure  conchoidul,  sonan  and  itn|ierffrt. 
Opat]ue.  Luaftre  metallic.  Brflss-yellow,  inclining  to  copper- 
red;  acquires  a  tamish.  Streak  grcvi-sh-black.  Feeliljr  Qug- 
nctic.     Brittle,     h  =  8'.i...vfi.     o  =  -i-tj.  .4-7. 

In  the  matrass  unchanged.  In  tbe  opun  tubo  yields  niW 
phiirous  ucid,  but  no  Bublinmte.  B(<foro  the  blowpipe  on  fha^ 
coal  in  the  inner  flame  melts  into  a  grey!Bh-bl:u.*k  hiijbly  ma^" 
netic  bead.  SoUible  in  hydrochloric  acid  with  evuluUoa  of 
hydrosulphuric  acid,  and  leaving  a  residue  of  sulphur. 

t  m 

Fe*-Pe,    iron  60*49,  sulphur  39*61. 

Analyses  of  pyrrhotine  a  from  Treseburg ;  b  from  Bardf^ 
by  Stromeyer;  c  from  CongonliM  do  Campo ;    d  from  Fahlun, 
"by  Plattner;  ea  very  muguetic  variety  jy  le«»  nuigueti- 
the   Lulliat  mountain  near  Sion  in  the  Valaia,   by    H- 
ff  from  Bodenmais,  by  H.  Rose;  A  from  Modum,  by  S<  I 
i  from  KJcfva  in  Sinalaud,  by  Berzeliua ;  k  from  fiajpuui ;    i 
by  Middleton : — 


a 

h 

a 

d 

0 

/ 

Iron    .     .     . 

60*20 

sB'.ia 

6oei 

60'73 

69*8 

01 

Sulphur   .     . 

4071 

43-62 

40-43 

40-98 

40'a 

80 

9 

h 

i 

k 

Iron    .     .     . 

6i-oa 

6rl03 

67'9l 

02*87 

Nickel     .     . 

— 

2  SO 

8-06 

_ 

Cobalt     .     . 





009 



^Manganese  . 

— 

— 

023 

— . 

Copper    ,     . 
Sulphur   .     . 

— 

0'40 

OW 

—^ 

30- 10 

40-441 

»8a7 

87-78 

\qvj  seldom  distinctly  crystallized ;  usually  massive  and  dis- 
fiemiuatod. 

Occurs  principally  in  bcdfl  in  the  older  rocks,  with  magnetite, 
iron  and  copper  pyrites,  blende  ;    seldom  iu  veins  with  nilvrr, 
pyrargyrite,  arsenic,  galena,  calcite,  qtiart/, ;  in  varioux  meteor- 
ites,   is  found  in  veins  with  silver  at  Kongsberg  in  Nopai^  h'hI 
Andreaabcrg  iu  the  Harr.,  well  crystallized ;  in  veins  in 
and  slate  at  Treseburg  and  Thale  in  the  Hart;   iu  I.. 
Bodeumais  in   Bavaria,   Breitenbrunn  and  Gever   in  Sfi\>  it. 
Querbach  and  Gieren  in  Silesia,  Aucrbach  in  Baden,  Va! 
in  tlie  T}Tol,  Kahlun  in  Sweden,  Weielakow  in  Bohemia.  /. 
ill  MoraWa,  Obodjich  in  Stiriu,  at  the  baae  of  ^\<  '   ' 
Ciernarvoiinhire;    dissi'minati'd  in   erunite  and    gr 
IWt'gca.  BagUL'res  lU*  Luchon,  <'      "'   '    li-ftji  in  \\\v  i' 
2^iUJtf»  Ui  Franee  ;  at  Appin  in  . .  >\  and  in  flomi 

hHJn  of  Oallonay  iu  Scotland •,  CoVi^yuVkaa  ^  Cteoj^o 


Kixiearra. 
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Bnuils;  m  ciTBtala  in  the  mpteoritos  which  fell  at  Juvenan  in 
KruvDe,  Klein  Wmulon,  Chateau  Rpnard  and  Riohuiond  ia 
VinfiiUft,  in  the  meteurio  iron  of  Kibogen,  Bobuinilitz  and 
Scriba. 


63.  3nLLirRrrE.— XativenicM;  Pliillipg.  Nickel  naHf; 
llaur.  ILuirkies ;  Moha.  Nickclkies;  Haudtuonn.  MiUerit ; 
Haidinge-r 

Bhombohedral.     100,111  =  so^  50'. 

o  Oil,  b  an,  k  5U,  t  lu^  r  100  deavace,  r,  123 
dMraffi')  ff  oil  cloavago,  e^  4ii  cleavage,  t'  tnuicatca 
the  edge  0^^^. 

no.  161. 


H 

10° 

le' 

ih 

138^ 

4/ 

ba 

30 

0 

rh" 

7» 

45 

hhr 

eo 

0 

eh' 

64 

8» 

«a' 

eo 

0 

ra 

7S 

4 

rb 

e« 

10 

ae 

80 

41 

he. 

yfl 

u 

rr 

86 

53 

tb 

100 

46 

«' 

18 

38 

hr. 

no 

fiO 

The  alternate  faces  J  are  frequently  very  narrow.  Cleavage. 
**»  *•,.  ^^  ',1  ftll  Tery  perfect.  Opiujue.  Lustre  metallic.  Brass- 
yifilUnr,  inclining  to  bronze-yellow.  Streak  bright.  H  =  8*5. 
6  B  6  30. ..5^0. 

In  the  open  tube  yields  sulphurous  acid.     Before  the  blow- 
ipe  melta  nfudily  into  a  bliick  mat^netic  globule.     Imparts  to 
the  colour  of  nickel.     With  nitromuriatic  acid  j-ielda  a 
n  solution. 

NiS,    nickel  e4'8G,  sulphur  3fi'l4. 

Analyses  of  millerite   from    Camsdorf  a  by   Riimmolsberg, 
ArtVedaon,  c  from  the  Friedrichsicche  near  Oberlahr, 
beh— 

Nickel  .  . 

Iron    .  .  . 

Copper  .  . 

Siupinir  .  . 

In  vm  delicate  capillary  aud  acit-ular  attached  crvstals. 

I»  ffjuud  at  .Trihaniigeorgenstiult  in  Saxony,  JoachiniHtnl  and 
PnibmDi  iu  Uuhcuiia,  Cauisdorf  in  Tluiringia,  Ttiechrlsd*irf  iu 
H£s«ia»  iu  the  Wfsterw/Ji/,  Cornw&U,  Merthyr  Tydvil  iu  iiW 


a 

h 

0 

61-34 

64-36 

e4'80 

173 

— 

— 

114 

- — 

— 

35'7Q 

34-SG 

35*03 
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It  is  not  improbable  tliat  tbe  fiices  r,,  «,  mar  belong  to 
of  the  individuals  of  a  twin-enrstal,  aud  r,  f  to  tho  other, 
at^couiit  tjf  the  I'xtpeme  slondemefis  of  the  crjstAls  in  which 
faces  r^,  e^  were  observed,  it  has  not  been  found  powibU 
veriiy  this  conjecture. 

54!.  EISENXICKELKIES.— Eiacnnickelkiea  ;  Uai 
Cubic. 

Cleavage  apparentiv  parallel  to  the  faces  of  an  octAbedroo. 
"Fmrtnre  uneven.  Opnouc.  liUatrc  metallic.  Light  pincb- 
beok-browu.  Streak  ratlier  tiarker.  Brittle.  H  =  3'*...4U 
o  ^  4'6.     Not  inaguetic. 

Chemical  charnetcrs  tho  same  aa  those  of  p\Trhotine,  except 
tliat  when  fused  with  borax  in  the  inner  flaine,  after  being 
roasted,  the  bead  becomes  black  and  opaque  in  conBeijUtoioe  uf 
tho  reduction  of  the  nickeL 

sFeS  +  NiS,    iron  4104,  nickel  22  il,  sulphur  36-96. 

Anal yaia  by  Scheerer : — 

Iron    .     .  .  4021 

Nickel     ,  .  2ro7 

Copper    .  .  r78 

SuJpiiur  .  .  afl'fii 

Ts  fonnd  in  crystalline  maasee  with  towanite,  in  greemafa- 
black  amphibole,  near  Lillehammer  in  Norway. 


55.    aUEKXOCKITE.  — Cadmium    sulfurfi  ; 

Q-reenorkit ;  Hau.smann,  Haidinger. 

Bhoiubohedral.    loo.m  =  B8**  47*. 
h 


Dufr^. 


Ill,     a    oil, 


211,       »     S31,      X     190,      S     ISly      V     1«J. 


W  truncates  the  edfi;e  aa  ;  v  truncates  tho  edge  za.    The  fonu 
*,  X,  r,  V  ore  fretjuently  hemihcdral  with  inclined  Eacca. 


no.  laa. 


00 

00" 

0' 

a^ 

00 

0 

or 

30 

0 

to 

B« 

«B 

90 

48 

%1 

SO 

fla^ 

IS 

vo 

76 

IB 

t» 

£4 

89 

su/ 

40 

93 

m' 

69 

88 

CodibioationB.     Are,  ciofs,  oo^rV,  oalt^^^ 
OAryc,  oairVv,     ClGarogc.      ©,  a.    *tx»a»» 


d-tnmsparent.      Lustro  adamantino,    inclmmi;    to 

pt  =  a'<W8.      ti'  verj'  nearly  the  same.     Spheroidal 

tnrfaif   oblate.      Honey-yellow... oniuge-yellow,    seldom 

Sbraok  reddish  orange-yellow,    ii  =  3s.     a  =  4.H...49. 

tlie  tnstmsB  decrepitates  and  tiimtt  red,  reassuming  its 
colour   on  cooling.      Before  the  blowpipe  ou  charcoal 
«c»da  deposits  a  reddish-brown  sublimate  on  the  charcoal. 
in  WATtn  hydrocliloric  acid  with  evolution  of  hydrosul- 
\c  acid. 

CdS,    <*adininin  77'70,  sulphur  2S'30. 

by  Connel  and  Thomson : — 


Cadmium 
Sulphur  . 


77-30 
2S-60 


77-« 
aa'4 


in  attached  crystals  at  Biahopton  in  Eenfrewshire,  in 
ic  amy^daloidal  trap  contoiuing  cryatala  of  ftdspor, 
And  preluxite  in  its  cavities. 


BLENDE.— Blende  ;    PhiUipa.      Zinc  suliur^  ;    Ilauy. 


IDB. 

■drische  Granat  Blende;    Mohs. 
Blende ;  Uaidinger. 


Zinkblende;  Uaus- 


I 


«    100,    o    111,    d    oil,  y    023,    m    311,  p    128. 
m^p  are  usually  hemihedral  with  inclined  faces. 


BO"     C 

70     8S 

100     S8 

M     M 

eo     0 

46       0 


do 

9^ 

9^ 
na 

no 

nrf' 


35'^ 
83 
U 

35 
19 
80 


Ifl' 
41 
1» 
18 
28 
0 


ma 

MO 

wd' 
pn 
po 
pd 


The  forms 


25°  iV 

se  30 

31  Sf) 

70  33 

15  48 

10  23 


no.  15S. 


no.  164. 


Tie.  156. 


w 


I 


IGO 


FTO.  166« 
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Forms  and  combinations,     a,  o\  «',  <io\  o'o.  am\  dm\ 
ao*o\  do'o\  aodf  (J<fm\  adm,  do  op,  ado''ytft\  ito'^od^m. 

Twins.     Twiu-fat'e  o.      Cleavage,     d,  very  perfect.      Trafr 
ture  couchoidttl.     Trunspareut... opaque.     Liutre  aJamiintiu- 
Green,   yellow,   red,   brown,  bljick.      Streak   white... r 
brown.      Brittle.      H  =  36. ..40.      o  ==  3-9.. .43.      Cu..,.^-_ 
electricity  ver)'  imperfectly. 

Decrepitates  violently  when  heated.     Before  the  blowt' '="  '"" 
charcoal  is  tunible  ^^ath  difficulty  on  the  edges.     When  m 
heated  in  the  outer  Hamo  deposits  an  areola  of  oi^ido  < 
round  the  a^isay.     With  soila  is  reduced.     In  powder  ^ 
with  the  exception  of  the  sulphur,  in  concentrated  nitric  aoJ.. 

ZnS,    zinc  6703,  sulphur  3a*97. 

AnalyseH  of  blende  n,  b  fibrous,  from  Prtibpara,  by  Low*; 
e  by  Arfvedsou  ;  t/  of  a  colourless  tninsparent  varit^ty  (o  = 
4'003)  from  New  Jersey  (Xuttall's  cleiophaiie),  by T.  H.  Henry; 
fi  iron»  Ba^ieres  de  Luchou  by  Berthicr;  /"  from  Ch^ronicA  in 
the  departuieut  of  Charente,  by  Lecanu ; — 


a 

h 

0 

d 

tf 

f 

Zinc       .     . 

61*40 

fl203 

66-34 

67*46 

63*0 

6511 

Iron       .     . 

2-29 

2-20 

— 

— 

3*4 

r« 

Oadniium   . 

loO 

1-78 

— 

trace 

— 

— 

Sulphur 

3315 

32*72 

33*66 

33'39 

999 

3«-f 

Analyses  of  blende  ^  from  Kaibol  in  Carinthii,  hr  Ktnt^' 
h  from  Eiiton,  /  from  Lyman,  and  k  from  St 
Hatiiphhire,  all  by  Jm-kHJui ;  /  libroua,  from  Eng;  < 
m  from  Chrbtiama,  by  Sdieerer ;— 


9 

A 

( 

k 

I 

m 

Xinc   .     - 

.     64*22 

63  63 

6&'6 

£90 

«1*S 

ttir 

Iron    .     . 

.        1*82 

8*10 

e*4 

:o*o 

40 

«1» 

Cadmium 

.     trace 

0*6 

S-3 

33 

— 

-a 

BbjPbjO      . 

0*73 

uuLugancso 

1'8 

— 

1 

AxiitA>~i)zirE. 


107 


Su]phur 


3 

33*10 
0'80 


A 
assa 


I  k 

eartliy  matter 


33  0 


m 

3373 


1'6  — 


AccT»rding  to  Boussingault  black  vnrietics  of  blcndo  (marraa- 
titc)  frum  Candado  and  Scdto  near  Marmato  not  for  &om 
TopBTftn,  consist  respectively  of: — 

Sulphide  of  sine       .     .     .     775  76-8 

Sulphide  of  iron      .     .     .    £2*6  338 

In  attiichod  frrstak,  )[^nular  and  fibrous  moaseB,  botryoidal. 
1b  »crv  widely  dilfused,  in  veins  and  beds,  especially  in  crystal- 
line blatc  and  tnuieition  rocks  wnth  galena,  pyrite,  towanite,  in 
>elu4,  with  oreit  of  »Dver  and  arseaiurets. 

la  fijund  at  Soliemnitz  in  Hungary,  Kapnik  in  Transylvania, 
Pwabrain  in  Bohemia,  Kaibfl  in  Carinthia,  Geroldaeck  in  the 
Brriii^au,  Schnrfenberg,  Sohwarzenberg,  Freiberg  in  Saxony, 
Or»lur,  Lautentijal,  ZfllyrleM.  Ajidreuaberg  and  Neudorf  in  the 
HarA  Swrdi'n,  Derbyshire,  Fliutuhirc,  St.  Agnea  in  Cornwall, 
Clifton  lead  uiiue  near  Tyiidriiiu  in  IVrtlishire,  Lead  Hills,  in 
the  coal  field  aruuud  Edinburgh,  CumberLoad  in  Lanarkshire. 
Clravabie  uia^es  have  been  obtained  by  fuaing  together  zinc 
and  sulphur. 


^Volui 


67.  ALABANDINE.— Sulphuret  of  manganese  ;    Phillips. 
ganone   »ult\ir^  ;     Uauy.       Heiaedrisohe    Oiaiu-Blonde  ; 
MaAgaublende  i  Hauamaon.     Alabaudin;  Haidiugcr. 

Cubic. 


a   100,    Q    in,    </  uu   cleavage. 
C 
0 


A/ 

90 

oa 

64 

d^ 

46 

(fig.  138.) 


ISiina.  Twin-face  o.  Cleavage,  o,  perfect  ;  rf,  traeoa. 
Fmeture  uneven,  iiniK-rfect  eonchoidal.  Ojiaque.  Lustre  me- 
tallic, injperfect.  Iron-black... dark  steel-grey  ;  acquires  a 
browniiib-bUu^k  tarnish.  Streak  dark  green.  Slightly  brittle. 
n  =  40.     o  =  3'06...4-ou.     Does  not  conduct  electrieity, 

lu  the  matrass  unchanged.  In  the  open  tube  \'ielu6  sul* 
phurou£j  acid,  and  becomes  greyiah-green.  Before  the  bloTifpipe 
on  charcoal,  after  previous  roasting,  melts  with  diificulty  in  the 
inner  flnm-  into  w  bn«wn  slag.  With  borax  gives  the  reaction 
cf  !c  in   atdt  of  phosplmruti  with   cii^noua 

•»'■:_  !  Ahh\t^  goB.     5o/u We  in  hydrocVAotK  lud^ 

wilfa  eroiutiaa  o/euJphusvtted  Ii/drogen. 
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KuS,    manganese  03*27,  eulphur  3ft*73. 

Analysis  of  alftbandiae  from  Tnmfiylvauia,  by  ArfVedflon?^' 

IMongrinese  «3'10 

aulphur      ....     37-90 

In  CTTstala,  nsnally  in  granular  nuuscs. 

Is  fouiul  iu  veins  w-itli  uagyagite,  blende,  pyrite,  lolUeritf, 

quartz,    at    Xagyug   in   Tmnaylvunia,    iu  a    vein   of   <|uartz  St 

Ro^inba  di  Gaum  iu  the  province   of  Minna   Geraca  in  ibe 

BraziU,  iu  Mexico. 


68.  HAUEBITE.— Hauerit ;  Hausmaim. 
Cubic. 


a   Kxi,   0    in,   d    on,  f  sio,   a    321, 
hemihedral  with  parallel  faces. 


The  forma 


v\n.  io9. 


aa' 
oa 
daf 


00'^     & 
70     33 
51     M 

eo      0 

45        0 


«a'  3(1     42 

SO  22     13 


Porms  and  combinations,  o,  (w,  m\ 
oas^joadffOads'.  Cleavage,  (t,  perfect.  In 
Tery  tliin  plates  transluwut  and  brown- 
ish-red by  transmitted  light.  Luatrc 
adomantijie,  inclining  to  metallic.  Dark 
reddish-brown . . .  brownish -black.  Streak 
brownish-red.     H  =  *'0.     o  =s  3'463. 


.\ 


Fio.  leo. 


.^ 


In  the  mafrasfl  yields  a  Bublimate  of 
sulphur,  leaving  a  green  residue  which 
before  the  blowpipe  becomes  brown  on  the  surface.  Ailer  all 
the  sulphuret  of  manganese  is  decomposed  imparts  n  Tiolet 
colour  to  Biilt  of  phosphorus  in  the  outer  flame.  With 
on  platinum  foil  atl'urds  the  reaction  of  manganese. 

MnS',   mftnganese  4e-37,  sulphur  63*73. 

Analysis  by  A.  Palt-ra: — 

Manganese  4307 

Iron      .     .  130 

Bulphur  '^3-64 

Silica  I 'SO 

Iu  crjBtala  and  spherical  grou\ia  oil  crj*l«N- 
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Q'i'l  in  clar  with  gypsum,  ajid  soinctimes  with  sulphur 
ak J  near  \  egles,  uot  far  from  Altaohl  iu  Hungary. 


~TKTTE — Ironpyritea;  Phillips.    Fcrsulfure;  Hauy. 
It  r  Kisea-Kies]   Muhfl.     ^chwefelkies ;  iRiamozui. 

ic. 

it\  0  111,  d  on,  y  330,  e  120,  /  310,  p  123,  n  211, 
»  «  *3l,  V  631,  ^  ail,  z  643.  The  forms  y,  *,y;  #,  V, 
a  usually  hcmihedml  with  parallel  faces. 


'       90 


90°  0' 
70  S9 
U  44 
60  0 
4S  0 
86  10 
M 
44 
18  S6 


i«> 

no 
ma 


11  19 

16  36 

S6  84 

70  33 

16  48 

36  16 

10  S8 

26  14 


mo 

«0 
to 
to 


181, 


na.  163. 


29**  80' 

86  43 

39  13 

39  13 

38  8 

39  19 
98  88 
46  0 

11  33 

no.  103. 


^ 


le.  iM. 


710.  166. 


J? 


no.  166. 


and  combinations,     tf,  o,  /,  e%  n,  »,  ao,  o/,  *«',  oe, 

,  «V,  ^y,  arc'.  ode\   arn^,  aei\  flO*'.  a«7',  e't'i,  Qode\ 

tdes\   o^pa,  odcf*,   Mz\    aoe'a\   aeft,   ao^nt,   ao«^»\ 

Modtfn,  aodeM,  aoe^fz\  ao^e'sti'.     The  fiwea  o  usually 

ptttuUel  to  the  ed^^ea  c»f  c'  which  they  truucate.    t  some- 
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times  rougli.  Twins.  Twin-fac«  o.  Cleavage,  a,  p,  Fr 
couuhoidttl...iuieven.  Opaque.  Lustre  metallic.  Bra»s-yel 
iucliuing  somctiiiieB  to  gold-yollow ;  frequently  brown ;  rar 
irideiiceut.  Streak  dai-k  gTeenisb-grf^y.  Opaque.  Brittli-. 
n  =  flo_.e-6,  a  =  vo...6*i.  When  broken  emits  a  aineli  of 
sulphur. 

lu  the  uiatrnsB  yields  a  sublimate  of  sulphur.     Before  (he 
blowpipe  on  charcoal  burns  with  a  blue  dame,  giving  out  3 
sulphureous  odour,  and  melts  in  the  inner  flame  into  a  I 
maeuetic  globule,  which  imparts  a  bottle-green  colour  i 
of  borax,     Partly  eoluble  in  nitric  acid,  leaving  a  residue  of 
sulphur. 

FeS',    iron  4«'67,  sulphur  6333. 

Analyses  a  by  Hatchett,  h  bv  Bencelius,  c  from  the  Philipps- 
bofTuuiig  mine  near  Siegeu,  d  irom  Heinrichssegea  near  Mu«ea 
by  Schnabel : — 

a  h  c  d 

Iron    .      .      .      47-86  4«08  46*68  46*5 

tJulphur  .      .      6'2-16  63*09  63*3B  59'S 

Some  varieties  contain  a  small  quantity  of  gold,  otbt-rs  silvtT; 
some  contain  traccH  of  silicon  aud  Hclenium.  According  to 
Qreithaupt  tho  varieties  associated  with  tluor  and  bar^te  rau- 
tain  a  small  qimutitr  of  arsenic.  Waldbroel  found  O'llUi  per 
cent,  of  nickel  in  pynte  from  Eckerhagen. 

In  imbedded  and  attached  crj-Ktals,  united  in  druses,  glo- 
bular, botryoidal,  renifonn,  in  organic  forms,  tilling  up  Uw 
crevices  of  wood,  and  in  the  form  of  the  interior  of  ammonitoc, 
&c.  ;  m(rst  frequently  massive  and  disseminated  ;  pseodo- 
morphous  aft<*r  stophanitc,  pyrargyrite,  calcite,  baryte. 

Is  universally  dift'uaed,  di'ssemmated  in  rocks,  in  bed*  and 
veins,  in  the  moat  difterent  formations,  and  occurs  T 
meteoric  stones.     Fine  crystals  are  found  in  Ellni 
and  Brosso  in  Piemont,  the  coal  mines  near  Pot**' 
Dresden,  tho  mines  of  Freiberg,  Hohneeberg,  Johur.     ' 
stadt  in  Saxony,  Gift  berg  near  Uorzowitz  in  Bohemia,  ' 
nitz  in  Hungarj*,  Kongsberg  in  ^'orwoy»  Fnhlun  in  > 
Derbyshire,  Cornwall,  Dauphiue.     Auriferous  pyrite*  ■ 
Aedelfors  in  Sweden,  Beresow    in   Siberia,   Mannatti    .i 
province  of  Popayan  in  New  Granada,  and  in  sevcnil  [> 
Mexico. 


CO.   MARCASITE.— Wliite   iron   pyritea  ;    PhiUfpc 
sxilphiui^*  Wane;    lliwiy.      Vr\amaX\*t\\cc   Kiscn-Kjea ; 
ITasserkies ;  liAuamann.     >larVnsvX  \  WtoiXwi^wt. 
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I— «oO 


UJ.    Oll/>10=9«'' SO  ;  101,001=49^50  ;  110,100=63'^  Bfi. 

e  001,    «   on,  /  101,  n  loa,  v  103,  r  loi,  m  no,  «  ill. 
r.  c  truncate  tlie  edge  Ir, 


ee 

re 
tc 

ze 


116  6 

1(J  3«> 

31  33 

80  38 

Fio.  ler. 


7c 

fna 
mm 

«0 


40"  60' 
00  0 
68  3 
73  66 
63        5 


ea 

si 


FIO.  198. 


00^  tf 
67  36 
fiO  0 
46     S7 


tau' 


Combinations.  <r/,  *?/^,  wjrtf,  /*OT/tf,  m/zr,  mZc,  eww^,  emlze^ 
he.  The  faces  *  8ti'ifttc<l  parallel  to  the  intersoctiona  with  *, 
and  iisually  rt>ugh ;  2.  c  striated  parallel  to  their  iutereeotiona 
with  cnch  other.  Twins.  1.  Twin-faee  m,  mm  =  —  33*^  10'. 
S.  Twin-tnce  e.  cj  =  —  84°  68'.  The  mdiridualb  are  often 
iiiut«4]  to  others  according  to  the  former  law.  Cleavage,  wi,  toler- 
ably distinct ;  /,  traces.  Fracture  uneven.  Opaque.  Luatro 
meCaUic.  Lieht  bratks-yellow,  sometimes  inclining  to  greeu  and 
Oivaswnallr  acquires  a  v.oriegated  or  browii  tarnish, 
treoik  dark  green ish-gi-ej.  Brittle.  u  =  (J0...fl'5.  o  =  4"66-.. 
4'B.     EmitB  a  smell  of  auJphur  when  pounded. 

Pe?,    iron  40'67,  sulphur  63*33. 

Ita  reactiona  ore  the  same  as  those  of  p^Tite.     DecompoBea 
nsofUly. 

A.,,v-..H  of  marcasitc  a  by  "Berzelius,  ft,?  by  Hatchctt,  d 
ricciuB  mine  near  Annaberg  (Breithaupt's  kyrosito) 

jicniuiuauer : — 

iz  ft  c  d        \ 

Iron        .      .      4507  46-68  40 -lO  46-80 

>IanE;asi«se      OTO  —  copper  1 41 

Aa-flO  6306 

arsenic  o-os 


; 

■■Marcuito  and  yvntea  hnting  t-lie  same  chemical  compowvu 
F  it  foOoir«  d^i  iw'h  diworphoug. 


Hiilphur 
8Uic« 


68*36 
0*60 


64*3^1 
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In  cryBta]B,  globular,  botryoida],  renifonn,  having  a 
ooluninnr   or   tibroua   stnictiin!  ;     niiiHsivc ;     paeudoniorp^ 
tSUT  ciiJcite,  iluur,  jnTite,  Btophaiiite,  prouatite,  dwuemiiu^      "* 
earthy. 

Ib  not  so  abundant  as  prrites,  and  is  not  foand  in  the 
rocks.     It   i'rcaueutly  ucfompanifH   pit  coal   and    brown 
occurs  in  sandstone,  marl,  chalk,  beds  of  clay,  and  in 
Is  found  iji   Saxony  near  Freiberg,  Alemnieudorf  in  Boh 
at  Johnim-Georpenstwit,  JoRchimBthnJ,  Littniitx  and  Al 
near  Tciplitz,   Pr/ibram  ;   Almerode  in  Hessia;  in  the 
Clauflthal.    iieUerfeld,   Ibcrg ;    Cond6   in  France ;    Co 
Derbyshire. 


^  iflo. 


ao 

00* 

(/ 

ad 

flO 

0 

ha' 

30 

0 
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01.  MOLTEDENITE.— Sulplmretof  molybdentt;  Plul 
Molybderic  ;  Huuy.     DirhoinbordriHcher  Eutom-Glanz ; 
«     MolybdiiiigluuK ;  liauHnjuim.     Mulybdanit;  Haidiiiger. 

H     Rhombohodral. 

H     0    111,    a   Oil,    h    sll, 

L 

Combinations.  Ofl,  ax.  The  faces  o 
smooth ;  x,  a  striiLtcd  parallel  to  their 
intersections  with  o.  Cleaviigo.  o,  very 
perfect.  Opaque.  Lustre  mctjdlie.  Loml- 
prey.  Streak  the  snme  on  paper  j  on  por- 
celain greenish-grey.     In  thin  leaves  very  flexible.    Very  sectik,^ 

H  s=  10...1*5,      a  =  4'6..,Ve. 

Before  the  blowpijie  in  the  forceps  imparts  a  green  rolouria] 
the  llrtim- ;    on  clmrciml  Hiilphurous  acid  is  disengof^ed,  sad 
white  Hubliniate  is  deposited  ui>ou  tbe  charcoal.     In  the 
flame  imparts  a  brown  colour  to  a  mixture  of  borax  and  nit 
In  powder  is  dei'omiMJsed  by  nitric  ac'id»  leaving  a  residue 
molybdic  acid.   ^Vith  hot  nitromuriatic  acid  forma  a 
solution  ;  with  boiling  sulphuric  acid  a  blue  solution. 


^ 


MoS',    molybdenum  &6'98,  sulphur  ii'os. 


Analyses  of  n»olybdi'iiite  a  from  Altenberg  by  Brandes,  h\ 
Chester  in   l*(Mi!»Hylvania  by   Seybert,  c,  cf,  e  from  Lindas 
Suialand,  /from  Bohusliin  by  Svuuberg  and  Struve : — 

La  b  c  d  e  f 

lybdenum       .     690       60*fi3        6907        6910        59-13       6fi' 
phur     .      .      .     40*i        39*68        40-03        40*90        40'87        401 
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In  crrstaU,  mMihre,  disseminated  and  inTeatinc; other  minerals. 

OcouRi  imbedded  in  graniti*,  syenite,  gneiss  and  chlorite 
ftl&tf? ;  HDUu^times  in  beda  with  magnetite,  in  veins  of  oAssiterite. 
Jm  fuuiid  with  caffHJterite  at  Alteiiberg  and  EhronlViedersdorf 
in  Saxony,  and  Schhu.'keawuld  and  ZinnwoJd  in  Boliontijk ;  in 
gnuiite  in  the  iron  mine  at  Biwpberg  near  Sather,  and  near 
8lo.  1  '  '  ri  Sweden,  with  augite  in  beda  of  iron  ore  and  in 
Eire  ii'  at  Laurwig  in  Norway,  lljitlihauBberg  in  Salzburg, 

"WaUi^,  ^esia,  Che»»y  in  France,  in  granite  at  the  fool  of  tho 
l^alefre  near  Mont  Blanc^  abundantly  in  granite  and  gneiss  in 
the  United  States,  Peru,  tho  Brazila,  with  tin  and  copper  in 
ihf*  Drake-walls  mine  near  Calatock,  near  Menabilly,  Huel 
nd  Unci  Gorland  in  Cornwall,  in  the  granite  of  Cald- 
i  near  the  source  of  the  Caldew  in  Cinnbcrlniid,  Sbnp  in 

Wcsitmorehind,  in  chlorite  slate  at  Gk^uelg  in  Inverness- a  hire, 
and  in  granite  on  the  mountain  of  Coryby  at  the  head  of  Loch 
Crenm  in  ikx>tland. 


62.  BISKUTHIN'E.—Sulphuret  of  Bismuth ;  PhOlips.  Bis- 
muth  sulphur^  ;  Hauy.  Prismatiacher  Wismuth-GLuiz  j  Mohs, 
Wismuthglaoz ;  nausmann.    Bismuthin ;  Uaidinger. 


Frismatic. 
a  100,    h 


110,100  =:  45^  30'. 

010,    e  001  clearage,    i»  no,    0  sio. 

no.  170. 


he 

BO" 

0 

ca 

90 

0 

ca 

is 

44 

ma 

46 

90 

ha 

00 

0 

mm 

S9 

0 

Combtnatioa.    mabe.     Crystals  obtained  by  fusing  sulphide 

bismuth   are  ciimbinatioiia   of  amb.      Tlie  faces  m  deeply 

■  ibt'd  parallel  to  their  intersections  with  a.     Cleavage,     a, 

perfect  -,  A,  less  perfect ;    c,  m,  imperfect.     Fracture  imperfect 

conrhoitini.    neldom    observable.      Opaque.      Lustre   metallic. 

ii\  iiliuint;  to  tin-white  ;  acijuirea  a  yellowish  or  varie- 

1  u.      Streak  the  same.      Sectile.      n  ^  2"o.     o  := 

In  thf  of>en  tube  yields  a  auhlimale  of  sulphur,  with  disen- 
it  of  sulphurtnif  acid,  and  boils.     Belbre  tho  blow^v^ 
»nl,  in  thfl  inner  Aimi?,  meha  readily  with  effcrvc«ce\xcie, 

I  3 


mk 


fifiagft 


17i 
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jields  a  yellow  subliniAte,  and  n  globule  of  bismutk,     FartiaUv 
soluble  in  uitric  acid,  leaving  a  residue  of  sulpbur. 

BiS',    bismuth  8160,  sulpbur  is'^o. 

Analyses  of  bismutbine  a  from  Siddarhyttan  by  H.  Ro«v 
h  from  Betzbanya  by  Wehrle,  c  from  Ojelleb&k  by  &?beerer  ^— 

a  h                  e 

Bismuth       ,     .     .     80*98  80*98  Tfl'TT 

Copper  ....      —  —  01 4 

Iron —  —  O'ls 

Sulphur  ....      1S-7S  18-28  lO'lS 

In  attached  ciyatola,  granular  and  columnar  masses,  and  dis* 
BCiniuated. 

Occurs  in  beds  and  veins,  especiallv  in  crj'stalUne  slate  rocks 
and  granite.  la  found  in  beds  at  Riddrh}*tta  in  WestTn--'-" ' 
with  towanite,  pyrite,  corerite,  amphibole,  and  majj\ 
parts  of  Sweden  ;  Altenborg,  Schneobcrg  and  6oni< 
places  in  Saxony;  in  veins  in  quartz  with  bismuth,  b\. 
towauite  and  uiispickel,  at  Juuchinitftlial  iu  Bohuiuiu  ;  1>; 
in  Norwny,  the  Bercsow  mountairw  in  Siberia,  ntMU"  Rt'di .:  .  . 
the  Land's  End  in  Cornwall,  Caldbcekfell  in  Cumberland. 

63.  A^TrMONITE.  — SulphuTCt  of  antimony;  PliiUipi. 
Antimoine  »ulfure ;  Ilauy.  Prismatoidiflcher  Antimon-Qhini  i 
Moh8,  llausmanu.     Autimonit ;  Haidinger. 

FrinnatLe.   oii,oio=44°l';  101,001  =45°S6'*S;  110,ioo=46*m''*. 

a  100,  h  oio,  c  OOl,  X  10s,  M  101,  m  110,  n  \^\ 
r  4S0,    t   filO,    M   113,   p   HI,    V  311,    e   213. 
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CombinAtions.  ^ma^pma. 

The  lnc<»9  of  the  zoiio  mn 

vtmted  parallel  to  their  in- 

tervectioQS  with  eo^'b  other 

Cleavage,    o,  very  perfort; 

Cf  »,  6  leaa  perfect.     Pnicture  conchoidal,  small  nnd  imperfect. 

Opaoiie.     Ijustre  metallic.     Lead-grey,  iucliuiug  to  stoL'l-grey  ; 

ac<)uireti  a  uteel-blue  or  iridescent  taniish.       Streak  lead-grey. 

Sectile.     In  thin  leaves  flexible,     h  =  2o.     o  =  4a...4  7. 

In  the  open  tube  yields  lirst  a  sublimate  of  autiinoninus 
oeid,  and  then  of  oxide  of  antimony.  Before  the  blow^npe  on 
chanf  Kil  nielta  very  reiulily,  imparts  a  green  colour  to  the  flame, 
is  Tolatilired,  and  deposits  a  white  sublimate  on  the  charcoal. 
Ia  soluble  when  pure  in  warm  hydrochloric  ncid :  usually  leaves 
A  small  qnantity  of  chloride  of  Iciid.  Deeomposed  by  nitric 
acid,  leaving  oxide  of  antimony.  Decomposed  by  caustic 
potanh,  fnmiiug  witli  it  a  yellow  Holutiou,  which  yields  a 
yellowiab  red  precipitate  on  tl>e  addition  of  an  acid. 

SbS*,    antimony  72*8»,  sulphur  27'n. 

Analyses  a  hy  Bergman,  h  by  Thomson,  e  by  J.  Davy,  d  by 
Brandets  e  from  Arngberg  in  We«tphalia  by  Schnabel : — 

Antunotiy  .  . 
Iron  .  ■  . 
Svlpbor     .     . 

In  lung  columnar  or  acictdar  crystals,  radiating  columnar, 
fibnmH  Aud  granular  musHca,  and  diflttcminuted. 

Occurs  iisuttUy  in  vuiiia  in  granite  and  slate  rocks,  either 
alone  or  with  m>ld,  Hilvcr  and  orcft  of  lead  and  other  metals, 
iK»iJirt.ime«  iu  lk*ds  in  rhiilybitt'.  Is  foinid  near  Piihiug  not  far 
from  Presburg,  Fclsiibanya.  Krenuntit,  Schemnit/.,  Ma^arka. 
and  nthej  pbu'ea  in  }}uDgury.  Kjtpmk  in  Trant»ylvamn,  liruwQfe 
Aarf  xww  hviberg  in  ^isoii/,  3/ichehjberg  and  "PrxAbTMu  " 
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Bohemia,  Neudorf,  "Wolfsthal  and  Andrensbcrg  in  the  Hare, 
Arentsberg  in  Westphalia,  Aiivergne  and  other  pUice*  iu  France, 
Wolffu-'h  in  Baden,  Leogaiig  near  Salzburg,  ticHladmiug  in 
Styria,  Lavantthal  in  Carinthia,  Gold  Krouoch  in  Baircuth, 
Schluugi'uberg  iu  Siberia,  Loretto  in  Tuscan v,  Pmktow  in 
Cornwall,  Glendinninj;  in  Dumfriesshire,  Spain,  ^urth  afid 
South  America. 


64.  ORPniENT.— Orpiment ;    Phillips.      Arsenic 
jauue ;    Hauy.      Priflmatouliachcr  Sohwefel ;   Mobs, 
gelb ;  Hausmaim.     Opermeut ;  lluidinger, 

Priamatic.   oii,oio=4i**46';  101,001— 33°  O';  H0,100=69**M' 

a  100,    6  010,    0  on,    m   110,    u  sio,  p   111,    r    sit. 
truncates  the  edge  ut/j  m  truncates  the  edge  u6,  p 
the  edge^a. 


41°  m' 
00    so 

39  iO 

68  66 

90  0 

100  40 


Combinations,  pmn^  opmu,  opua,  opvmvh^  abomu.  The  fitfw 
a  rough  but  e^en ;  *«,  «  striated  parallel  to  their  intersections 
with  a.  Cleavage,  a,  very  perfect ;  6,  traces.  Semi-transparent 
...translucent  on  the  edges.  Lustre  resinous;  on  the  cleavage 
a  pearly,  inclining  to  metallic.  Lemon-yellow,  inclining  to 
orange-yellow.  Sectile.  In  thin  leaves  flexible.  U  =  is. 
6  =  3*48. 

In  the  mfttrafls  yields  a  dark  yellow  or  red  sublimate.  In 
the  open  tube  bums,  yields  sulphiu-ous  acid,  and  dopoeits  a 
sublimate  of  arseuioua  acid.  Fused  with  soda  yields  meUlbe 
arsenic.  Soluble  in  nitromuriatic  acid,  caustic  potaaU  and 
ammonia. 

A8S\    arsenic  0006,  sulphur  30-05. 

Aimlyscs  of  orpiment  by  Klaprotb  and  Laogier: — 

Arsenic      ....    03  si-M 

Sulphur  .38  Sa*Ji 

To  imbedded  crystala ;  botr\oi(\tt\,TcittS<iTtttt 
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tetl.  In  beds  of  clay,  less  frequently  in  veiaa 
in  veinH  with  ar»<?mc,  biamutli,  blende,  [nTar- 
Kt  Kapnik^  "Sn^ag,  Felsohanya,  Joachimsthal,  Schnc©-, 
jidreasberi^,  Wittidien  and  Markirchen  ;  in  beds  of  clay 
near  Neiisohl,  in  dolumite  on  St.  Gottbardt,  in  lime- 
tnd  pvpsum  at  Falkenstcin  and  Hall  in  the  Tyrol ;  as  a 
c  8\iblimate  in  the  Solfatartty  oa  the  lava  of  A'esuvius, 
loupe,  Kiusiu  in  Japan.  ^^ 

££ALG AB. — Bealgar ;  Phillips.   Arsenic  sulfure  rouge; 

Uemiprismati&cher  Schwefel ;  Mobs.    Bealgar ;  Haaa-  ^^ 
Haidinger.  ^M 

que.    101,lOOsrT3°82'-6;  111,010=*«°50';  101,001=40°8S'S.   ^ 

00,    6    010,     c   001,    X    101,    s    201,    r   oia,    q  on, 
o  S90,    A  no,    w  430,   /  210,   y  620,    n  ai3,    e  in, 

d   41S,     f    «13,     «    421,    /  212. 

*4^     9" 
7S     SS 

113      So 

a«    61 

48     91 


46  61 

87  13 

U  30 

60  S8 

63  14 

36  33 

Ui  69 


nc.  174. 


^  II 


Eiona.  rw,  cmrl,  xrmX,  cnnle,  crmUb,  crmUzahf 
lb,  xnezucrfmwrab.  The  fecxjs  *,  y,  »,  w,  w,  f,  6 
illel  to  their  intersectiona  with  each  other.    Cleav- 
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age.  c,  5,  tolerably  perfect ;  n,  m,  «,  lesa  distinct.  /,  trnc**. 
Fracture  conchoidoi.  Semi-tTaasparcnt . , .  tTausliu'fnt.  Lustrr 
reainous.  b  ^  9'640.  Aurora  red.  Scrtrak  ontQge-yL'Uov 
SectOe.    n  =  1*6.    o  =  S'Bse. 

In  the  matrass  sublimes.  The  sublimate  is  dark  ycUow,  uud 
trauBpiuvnt,  BometimeB  red.  In  the  open  tube  bums,  df*po6(- 
ing  a  sublimate  of  arBeuious  acid.  Before  the  blowpipe  on 
charcoal  melts  and  biims  with  a  yellowish-white  flame.  Soluble 
with  difficidty  in  no\Aa.  In  hot  nitromuriatic  acid  di8»olvi'» 
alowly,  leaving  a  residue  of  sulphur.  In  worm  caustic  potoah  is 
changed  into  a  dark  powder. 

AflS',    araonic  7007,  sulphur  20*93- 

Analyses  by  Klaproth  and  Laugicr : — 

Arsenic    ....     flS'O  ■  60'S7 

Sulphur    ....     30*6  30*43 

In  attached  crystals  and  druses,  masBive,  disseminated 
investing  other  minerab. 

Is  found    ia  veins   with   arsenic,    antimonite,    prr 
blende,  galena,  p)Tite,  mi«piokol,  Ac,  in  veins  at  Kai 
Nagvag  iii  Transylvania,  FeUdbanya  in  Hungary,  JoACbiiDi 
in  Bohemia,  Sclmeeberg  in  Saxony,  Andreasberg  and  WnllV 
berg  in  the  Ilarz,  Markirchen  in  Alsace,  Wittichen  in  K  ..1. :, 
in  beds  of  clay  at  Tajowa  in  Hungary ;  in  beds  of  dot< 
St.  Grotthardt ;   in  limestone  at  Kmnnbit ;   in  gypsum  ...  i..^ 
in  the  Tyrol;    in  Peru;   in  the  United  States;    as  a  product 
of  sublimation  in  Vesuvius  and  ..^tna,  Kiusiu  in  Japoa. 


66.  CTNNABAB,.— Cinnabar;  Phillips.  Mercure  sulfun'; 
Hauy.  Peritome  Rubin- Blende  ;  Moha.  Zinnober ;  Hau?- 
mann,  Haidinger. 

Ehombohcdral.     100,111  =  68°  if. 

0    111,  b   aiT,  e   oil,  r   100,  u   an,  x   311,  s    S2x. 

no.  iT6. 
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I 

8tmt«d  parallel  to  their  interseotions  with  o.    Twins.    TwLd- 

o.     Cleavage,     b,  xery  perfect.     Semi-transparent... trans- 

icent   on   the   edges.      Liiatre   adamantine.      Coohineal-red, 

»sing   into   lead-grey   and   searlet-red.      Streak    scarlet-red. 

?tilo.     n  ^  2*5.     G  =  8'0...8*2.     Conducts  electricity  impep-. 

•tly.  I 

In   the  matrass   sublimes  unchanged.      In  the  open  tubo 

?lds   a   sublimate   of  undecomposed   cinnabar   and   metallic 

try  with  a  disengagement   of  sulphurous  acid.     In  the 

htraaa  with  soda  yields  a  sublimate  ol   mercwr)*.     Soluble  in 

itromuriatic  acid,  lea\-ing  a  residuum  of  sulphur.     Insoluble 

hydrochloric  and  nitric  acids,  and  in  cuuatic  potaah. 

HgS,    mercury  8021,  sulphur  13'79. 

Analyses  of  cinnabar  a  from  Japan,  b  from  Carinthia  b;^ 
Klaproth,  e  &om  Silberg  near  OIpe  in  Westphalia,  d  frouti 
Hohensulms  near  Wetzhw-  by  Schnabel : — 

Ia  b  e  d 

Mercury  .      .      .     8460  850O  8679  86**3 

Sulphur    .      .      .      14'76  U'3S  18*87  1S'»B 

In  attached  crystals,  sini^lc  or  in  druses,  granidar  and  earthjl^j 
Lsses,  disseminated  and  investing  other  minoralg. 
Cinnabar  occurs  usually  in  beds  with  mercury,  amalgam,  lesS' 
frequently  in  veins  with  pyrite,  quart?.,  cnlcite,  &<}.     Is  found' 
Almaden,    Almadentjos   and   in    the    Asturiae    in    Spain,  i 
[dria  and  Neumarktel  iu  Caruiola ;  Wolfstein,  the  Stahlberg, 
[osehel-Land.sb<?rg,  the  PotzWrg  near  Kusel,  in  the  Palatinate, 
many  parts  of  Carinthia,  Eisfuerz  iu  Stiria,  Ilorzowitz  in 
ihemia  ;  Schnmnitz,  Krcmnit/.,  Salami  and  Rosenau  in  Hun- 
iry ;  Ilartenstein  in  Saxony,   Clauathal  iu  the  llarz,  Dum- 
iwa  in  Transit  Ivauia,   the  Und,  and  in  large  quantities  in 
[eiico,  Peru,  China  and  Japan. 

The  massive  variety  from  Idria,  called  lebercrz  or  hepatic 

inabar,  of  a  dark  red  or  black  colour  (o  =  6*287)  according 

to  Schrotter,  consists  of: — 

Cinnabar 90*i0 

Idrialine 4*21 

Sulphide  of  iron     .     .     .      0*43 
Sulphate  of  lime    .     .     .       0*03 

Sulphur O'M 

Silica 273 

Alumina 0*76 


8TERXBEBGITE.— Stembergite;  Dufrt^noy.    Fleiiblo] 
Irer ;  Boiimon.     Ppi.'^matischer  Eutom-Glanz  ;  Moha.     Stei 
it ;  Hausmanu,  llaidinger. 

1  0 
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Prismatic.    Oll.oio  =  84°  48';  101,001  s=40°0';  110,K»0s=5»'«'. 

a    100,    c    001,    e    201,    u    lo  o  i,    tc    ooi,    r    221,    «    ill, 
f{   211,  m    110  twin  x>laue. 

ee  eft**  12'  Trto  6»'*  45'                     ri6. 177. 

fM  83  18  «A  04  24 

0C  DO  0  «<"  96  32 

we  70  81  ra  61       8 

iM  00  0  rr"  111  88           0*111         < 

ie  69  0  da  M  14 

VC  78  17  r/r/"  fa  43 

m0  DO  0  tic  65  38 

Combinations,    edrua,  euteu,  cwedvn,  eaedvu,    Twm».    Tiriap 
face  m.     The  face  c  striated  parallel  to  its  intersections  witH^ 
the  other  faces  striated  paralk'l  to  their  iutersectious 
Cleavage,    c,  very  perfect,  luid  easily  obtained.    I^ustre  moi 
brightest  on  <?,    Pinchbeck  brown.    Stivak  black.     Very 
In  tliiu  leaves  flexible.     H  =  1-0...1-5.     q  =  4'216. 

Before*  the  blowpipe  on  charcoal  bums  vrith  a  blue  fl' 
and  smells  of  buminn;  Atilphur ;  fvisoa  into  a  magnetic  u 
covered  with  silver.     With  borax  yields  a  globtde  of  siUci  .u.-^ 
glass  coloured  by  iron.     Is  decomposed  by  nitrorouriattc  acid, 
leaving  sulphur  and  chloride  of  silver. 

Agfcj',    silver  32*63,  iron  33*74,  sulphur  33*74, 

Analysis  of  stcmbergite  from  Joochimsthal  by  Zippe  : — 

Silver 33*3 

Iron 860 

Sulphur      .....     30'0 

In  attached  crystals,  in  fan-shaped  and  globular  aggra^ 
tions,  and  coluntnar  masses.  Is  fuund  in  veins  with  prrwgr- 
rite  and  argcutite  at  Joochimsthal  in  Bohemia;  Sclmeeberg 
and  Johanu-Georgenstadt  in  Saxony. 

The  flexible  silver  of  Phillips  is,  as  the  angles  demonatratc,  a 
distorted  figure  of  argentite.  It  was  purchased  by  Mr.  Brouke 
at  a  public  sale  as  Boumou's  mlucnU,  and  handed  over  aa  audi  to 
Mr.  Pliillips.  and  measured  and  described  wit!i(»ul  refi-renoe  li> 
Boumnn's  Catalogue.  The  specimen  of  steruhergite  now  ii 
'Mr.  Brooke's  collection  is  in  very  perfect  cr^staU,  and 
formerly  in  the  possession  of  Count  Buumou. 


68.  BORNITE— P 

hopati(pie;  Hauy.     C*' 

Jiupfffwrz ;  HauBmamx. 
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Forms  and  combination.  a,d^ao*  Tlie  faces 
a  rough,  nometimea  curved.    Twins.    Twin- 
£ioeo.  Cleavage,  o,  traces.   Fracture  small  conclioidal.,. uneven. 
Opaque.    Luaire  metallic.    Betuecn  cupper-red  and  pinchbeck- 
brown.      Acquires  an   iridescent  tnruisn  when  expuaed  to  a 
moist    atmosphere.      Streak   greyish- blnck.      Katlier  sectile. 

H   =  30.      O  =  4fl...Bl. 

In  the  open  tube  yields  sulphurous  acid,  but  no  sublimate. 
Before  the  blowpipe  on  duu-coal  tunia  black,  and  after  cooling, 
red.  After  long  exposure  to  the  flame,  fum's  into  a  .stcel-pT^y, 
brittle,  magnetic  globule.  Fused  with  borax  and  aoda  yields  a 
globule  of  cupper.  After  roabting  shows  with  fluxes  the  reac- 
tions of  tixides  of  copper  and  iron.  Moistened  with  hydro- 
^oric  acid  colours  the  flame  blue.  Concentrated  hydrochloric 
acid  diaaolves  it  partially,  leaving  the  greater  part  of  tlie  sulphur. 

tu'-fe,    copper  65*67,  iron  l**37,  sulphur  aS'OO. 

The  massive  varieties  probably  contain  a  mechanical  mixture 
of  pedruthite  or  towanitc. 

Analysis  of  crvstalli/.ed  bomite  a  from  Condurra  mine  by 
Plattner,  h  crystallized  from  Ucdruth  by  Chodnew,  c  crystallized 
by  Varrentrapp,  d  from  Moss  Island  Killamey  by  11.  Phillips,  e 
massive  from  iSangcrhausen, ^/"massive  from  Eisleben,  g  massive 
from  the  AVoitzkoi  mine  near  the  White  Sea,  A  raasisive  from 
M&rtanbcrc:  in  Dalame,  all  by  Plattner,  i  from  Veatanforss  in 
Sweden  by  Hisinger,  k^  I  massive  from  Bristol  in  Connecticut 
by  Bodemann: — 
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Very  seldom  crystallized ;  -asually  massire  and  diaseimnAU'd. 

Occura  in  Imh1«  antl  veins  in  the  older  rocks  with  U^--^ 
redruthitc,  pyritc,  malachite,  quartz,  chalybite,  barytc. 
fluor,  &c.  Is  found  at  Orawitza  in  the  liauai,  and  Areudal  ia 
Norway  in  beds  with  gameta,  in  beds  in  bitnminoua  marl 
alate  at  Saalfeld  and  Kamadorf  in  Thuringla,  in  Sioj^eu  in  vcini 
in  iron  atone,  Leogang  in  Sulxburg,  liudelatadt  and  Kupferlwrg 
in  Silesia,  Hessia,  Siberia,  Greenland,  .Sweden,  North  America, 
in  veina  in  gneiss  at  Annaberg  and  Freiberg  in  Saxony, 
Kammelsberg  in  the  Hane,  cr^'stallizcd  only  in  Teina  inaar 
Bedruth  and  St.  Day  in  Cornwall. 


69.  CTJBANE, — Cuban  j  Hausmann,  Ilaidinger. 
Cubic. 

FID.  179. 
a  100  cleavage. 

aa'        00°  0' 

Cleavage,  fl,  distinct.  Opaque.  Lustre 
metallic.  Between  brass-yellow  and  bronze- 
yellow.  Streak  bbick.  n  =  4-0.  a  =  4020 
...4M3. 

Easily  fusible  before  the  blowpipe.     Its  reaetiona  in  oi 
respects  are  the  same  as  those  of  towanite. 

i^u^  +  2Fe,    copper  23*36,  iron  41*87,  sulphur  35*»8. 

Analysis  by  Scheidhauen  — 

Copper aaitfl 

Iron 4t:-5l 

Lead a  trace 

Sulphur avT'i 

la  found  at  Bacaranao  in  Cuba. 


70.  TOWANITE. — Copper  pyrites;  rhillips.  Culm  iif> 
riteux ;  llany.  Pyraniiduler  Xupfcr-Kies ;  Mohs.  Kafnr* 
kies;  liaunnumn.     Chalkopyrit;  Haidinger. 

Pyramidal.     101,001  =  44°  S4'-6. 

a  100,  e  001,  «t  no,  to  sic,  y  soa,  e  loi,  k  aa^ 
tt  SOI,  d  114,  je  113,  p  111,  ft  us,  r  s:fs,  i  ^u  v  91ft, 
i*   fill,     d,  ffpf  ttf  Vj  k  ore  ucuoUy  hctnihednJ  with  indi] 


Towxsmz, 


Tia.  180. 


no.  161. 


/^^K. 


FIO.  18S. 


FIO.  163. 


FTO.  184. 


binationn.  />y,  rp'p\  p^z,  p'p^f*,  ^V  "*  cepp^z^  fp^p^zm, 
crpp'siv,  cntp'p'sfntv,  eiVxv(jp*pehz.  The  faces  e  arc  alri- 
BTpAmllel  to  thi'ir  lutorpociiouH  witb  c ;  the  JaccHjp  atu  Htriatod 
HtUU'1  to  tbeir  iutersoctinna  with  s.  Twins.  1.  Twin-raco  a. 
H^in-fiice  p.  3.  IVin-face  «.  Cleavage.  £,  perfect,  but 
^Kupted  :  *-,  mdifttinct.  iVnoture  conchoidal.  more  or  less 
!^ct.  Opiwiuo.  Liiwtrc  metallic.  Bra»(t-ycUow.  Streak 
.^ni^b-MHck  Hlig;htW  brittle,  n  =  35...-io'.  o  =4-|,..H'3. 
■u  charcoal  melts  easily  and  fiuietly  into 
globule.    Cuivum  glautt  ut  bovaoL  gctew. 


*:^ 


^ 


184  grxpiiisEs. 

After  long-continued  roAsting  in  the  outer  flame  yiolds  s  1>«ad 
of  copper  when  fused  in'ith  a  small  quantitr  of  borax.  PartiaUj 
soluble  iu  concentrated  nitric  acid ;  more  readily  in  mtromun- 
atio  acid,  leaving  a  residue  of  sulphur. 

^u-^,    copper  34'66,  iron  80'64,  sulphur  3-l'91. 

Analyses  of  crystallized  towanite  a  from  Ramberg,  h 
Kinzigthal,  both  by  H.  Rose,  t  errstaUized  from  Cornwall 
B.  Phillips,  d  massive  from  Orijerfvi  in  I'inland  by 
e  maiifiive  from  Saxony,^raassive,  both  by  Berthier :  — 
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.     84-40 

83-25 

30-16 

8393 

842 

Iron .     . 

,      30'fio 

30-13 

3237 

30-71 

3U-8 

tiulphur 

.      3607 

3006 

35-34 

3716 

38-0 

It  sometimes  contains  traces  of  silver  or  gold. 

Iu  cr}'stals,  usually  tM'ins,  cither  attached  singly  or  united  in 
druses  ;  more  frequently  massive  and  disseminated  ;  somefcimei 
botryoidid  and  reuiform  ;  pseudomorphoua  after  redruthit«. 

Occurs  in   beds  with   pyritc,  blende,   galoua,   uiifpickel, 
baltiue,  in  veins  with  quartz,  ealcitc,  baryte,  fluor,  chalybile, 
in  small  quantities  in  veins  containing  ores  of  silver,  lead,  tin,i 
Is  found  neap  Kroyberg  in  Saxony,  Schlacke-nwnld  and  Baf 
borzitz  iii  Bohemia,  in  many  parts  of  Stiria,  Kamsdorf,  ^I&uafeld, 
Lauterberg  and  (Joslai',  Miisen,  Kiserfeld,  Dillenburg,  Schapl 
and  Wolfach  in  Baden,  Auerbach  on  the  Bergstrasse.  E<ii 
in  Norway,  Fahlun,  Crarpenberg,  Nya  Kopparberg  in  Swi 
very  abundantly  in  Cornwall  in  veins  in  granite  and  clay  bUM; 
in  Anglesca  in  a  bed  of  great  thickness  with  native  oojiptf, 
sparingly  in  Derbyshire,  Staffordshire  and  Cumberland,  in  the 
Clifton  mine  near  T\T»dmm  in  Perthshire,  in  ^fainland.     -      ' 
the  Shetland  isles,  in  the  mines  of  Cronebawn  and  Bni 
tagh  in  Wicklow  in  Ireland,  in  Hungary,  the  Banat,  > 
North  and  South  America,  Africa,  Japan.     The  best   . 
are  found  in  Cornwall,  near  Freiberg,  and  in  the  Pfotfcnbcrg 
and  MciseberK  in  Anhalt. 


71.    P.\TRIN1TE.— Plumbo-cupriferoua   sulphiuvt  of 
muth;  Phillips.    Bismuth  sulfure  plombo-cuprifcrt' ;  l>ufr 
Priaiimtoidischer  Wismnth-Ulanz  ;   Mohs.      Xadelen; 
mann.     Patrinit;  Uaidinger. 

Frtsiuatic.    Probably  i80Dioq>houB  with  bcmmontle. 
Has   a   single   cleavage   ])iiraUe1   to  the  axis  of  thd 
Fracture  imperfect  conchoidal.. .uneven.    O^nf^nc,    Li 


GHT;2?ArXTE. 


ISlff 


tftllic.  Blockish  lead-grey ...  steel-grey.  Acquires  a  brown 
taniiah  hy  exposure.  Streak  blackish-grey,  Slightly  brittle, 
B  =  2-0..,2'6.      O  =  6'7o. 

In  the  open  tube  yields  sulphurous  acid,  and  a  white  vapour, 
part  of  which  coufiensca  in  transparent  drops.  Before  tho 
bloirpipe  on  charcoal  melts  verj  easily,  emits  fumes,  and 
deposits  a  wliite  and  yellow  sublimate  upon  the  charcoal,  and 
lesTcs  a  metallic  be-ai  which,  with  soda,  yields  a  globule  of 
copper.  Partially  soluble  in  nitric  acid,  leaving  sulphate  of 
lead  and  sulphur. 

Cu'Bi  +  sPb'^i,  copper  10*94,  lead  asrs,  bismuth  36*74, 
sulphur  i«  o7. 

Analyses  a,  h  by  Frick,  c,  d  from  Katharinenburg  by  Chap- 
man:— 


a 

b 

C 

d 

Sr  :  : 

.      11*70 

lOfiB 

13-64 

10-94 

.     35*00 

8«06 

40-48 

35*77 

Bismuth  .    . 

.    34-«a 

30-46 

28-04 

3673 

Sulphur   .     . 

.      1605 

IC'Gl 

18*80 

1«'66 

In  long  slender  four  and  six-sided  prisms,  striated  parallel  to 
the  intersections  of  the  faces,  imbedded  in  quartz,  massive  and 
dissemiiuited. 

Is  found  aasociatcd  with  gold  in  the  Pyschminski,  Preobra- 
scheni^ki  and  Kljutschewski  mines  at  Beresow  near  Katha- 
xinenburg  in  Siberia. 


^2.  GBtiNA  UlTK.— Griinauite  ;    Nicol.      Nickel    sidfurfi 

imuthif^re ;   Dufrenoy.     NickehviBmuthglanK ;  Ml>1i8,  llaus- 

m,  Ilaidinger. 

Cubic. 


0    HI. 


aa 

90° 

& 

oo' 

70 

as 

oa 

£4 

44 

FIG.  166 


Porm  and  combination,    o,  ao.    Cleav- 
age.  0.   Opaque.   Lustre  metallic.  Light 
(iteel-grey,  silver-white.    Acquirca  a  ycl- 
and  greyish  tarnish.    Streak  dark 
'y.      Brittle,     ii  =  4-5.     G  =  6ia. 
Before  the  blowpipe  melts  into  a  grey,  brittle,  magnetic 
lepoaiting  a  greenish-yellow  sublimate  on  the  charcoal. 


ISO 


flCLFlIIDES. 


solTes  in  nitric  acid,  leaving  a  reaidue  of  sulphur.  The  soli 
18  green  ;  when  noutralj  it  yields  a  precipitate  on  the  adi 
of  water. 


Anal^'Bes  a  by  v. 

KoheU,  ft,  c 

by 

Schnabel : — 

a 

b 

e 

Nickel     . 

.    .    •io'tfs 

33*03 

J2*7« 

Iron    .     . 

.      .        3-48 

6*fi6 

O'M 

Cobalt     . 

.      .        0*28 

12*24 

U7» 

Bisniutli 

.      .      IVll 

10-40 

10- 41 

Copper    - 

.      .        I*fl8 

ll'6fl 

IIM 

Lead  .     . 

.      .        1*68 

711 

4-M 

Sulphur  . 

.      .      38*64 

8I80 

3310 

la  found  in  very  small  cryytals  and  grauular  aggregation*  rt 
Oriinnu  in  Sayn  Altenklrchen  with  quartz  and  towanito. 


73.  LINNEITE.— Siilplmret  of  eobalt;  Phillips. 
dine ;  Bcudaut.  Isometnscher  Kobalt-Kies ;  Mohs. 
Idea  ;  Hauauuum.     Liuneit ;  Hiiidluger. 

Cubic. 


a    100,   o    111, 


flO' 

90° 

o' 

oo' 

70 

Sfl 

oa 

64 

44 

(fig.  180.) 


Porm  and  combination,   o,  ao.    Twins.    Twin-face  o, 
age.     (t,  imperfect.      Fracture  couchoidal... uneven.      Si 
smooth.     Opaque.     Lustre  metallic.     Silver-whit^*,  incl 
Btcel-grey.    Acquirea  a  yellowish  or  coppei^red  tarniafa.    St 
bhickish-grey.     Brittle,     u  =  6o.     o  =  4-8... 6*0.  

Before  the  blowpipe  yields  snlphumus  acid,  and  melta  in  tIttJ ' 
inner  flame  into  a  grey  magnetic  globule,  the  interior  of  whi^h 
is   bron?.e-ycllow.     Imparts  a  blue  colour  to  glase  of  boraL 
Partially  soluble   in   warm   nitric   acid,   leaving  n  r«^'».Ii^ii? 
sulphur. 

Co4?o,    cobalt  6801,  sulphur  41D0,  a  large  portion  of  J 
cobalt  being  replaced  by  copper,  nickel,  and  iron. 

Analyses  of  Linneite  a,  h  from  the  Jung^er  mine  nfnr  M 
by  AVernt'kink,    c   from   Riddarhvttii,  with  an    n 
townniU',  by  Uisiuger,  */ from  the  Juugfer  mine  Ut  a 
Hchnabel,  i;  £rom  the  Schwabcn  mine  near  Aiiiacn  by  Ebbiugl 

a  b  o  d 

Cohah  .      .      .      44'17  63'8fi  M'M  SSOfl 

yiekcl  ,     .     .       —  —  —  w^v 


L 

STAA>IXE, 

18 

B 

« 

& 

e 

tJ 

e 

. 

«M 

9*30 

8-«4 

2-SO 

•iOO 

er 

.       VIS 

0*07 

U-4fi 

— 

— 

UP     • 

.     41 '2« 

42-53 

3d'tt3 

41'99 

42'30 

tron 

Tn  cryst-aU,  massire  and  disseminated. 

Is  found  cry»t^lized  with  quartz,  towanite,  and  pyrite  in 
»in8,  in  the  Sohwahcn  mine  and  the  Stahllierg  npor  Miiscn  in 
iegen,  massive  and  disseminated  with  towanite  and  aniphibolo 
I  a  bed  in  enciss  in  tlio  Nya  Baatnas  mine  at  Riddarhytta, 
bo  at  Loos  m  Sweden. 


^  SYE 


SYEPOOBITE.— Sycpoorito;  Nicol.     Graukobaltcrz 


d-grcy,  inclimng  to  yellow. 
CoS,    cobalt  94*66,  sulphur  35'14. 

rysia  by  Middletou : — 
Cobalt     .     .     . 
Sulphur  .     .     . 

Occurs  nrnsBiTe  and  disaeminaied  at  Sycpoor  near  Rajpootaiiah 
I  the  vest  of  Hindoatan. 


64-M 

saaa 


ST 


STAXNIXE.— Sulphupet  of  tin ;  Phillips.  Etain  sul- 
;  Unuy.  Hciaedrisv-her  Dystom-Glanz ;  Mohs.  Zinn- 
J  Hauamann.     Stminin  ;  Haidinger. 


1^^ 


d   100,  d   Oil  clearage. 


no.  186. 


dd' 
da 


90- 
60 
45 


i^*,  a,  if,  traces.     Fracture  uneven 
c-      "    '  ^      Opaque.      Lustre  mc- 

iticliiiiiiidtobron/.e-rellow.    The  yellow  colour 
u  iulit-t?  is  oooiibioued  by  an  adiuiiture  of  towanite. 
Itrvak  bbick.     Brittle,     h  =  4-0.     o  =  43. ..4-61. 

lu  the  opt-n  tube  yields  white  fumes  and  sulphuriius  arid. 

j.fur.'   lilt*  blowpipe  on  charcoal,  in  a  strong  beat,  melts,  be- 

lile  un  the  nurfatv,  and  deposits  a  wliitc  Hublimate  of 

.li  iwnuot  be  vohtilixt^  close  round  the  asftuy.     MUiV 

jicldv  with  ^axea  the  renctiouB  of  copper  «vi  itoTV. 


ftUic.    St. 
if  some   V 
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"With  soda  and  borax  yields  a  pale  scarcely  rDolleablt* 
copper.     Is  easily  decouipused  by  nitric  acid,  forming;  n  Woe 
solution,  and  It'Uving  sulpaiir  aud  oxide  of  tin  unilisdolvcd. 

4u'Sn  -I-  Pe'Sn,  copper  29*68,  iron  130T,  tin  3r47,  Bulpbur 
29*6B,  a  portion  of  the  iron  being  sometimea  replaced  by  cine. 

AnalyBes  of  atauine  from  Huel  Bock  a  by  Klaprolb^  h  br 
Eudematsch,  c  from  Zionwald  by  BammeUberg,  d  frum  St. 
Michael' a  Mount  by  Johnston: — 


a 

h 

e 

d 

Copper 

.      300 

20  69 

£631 

ssu 

Iron     .     . 

.      190 

13-&7 

680 

•1 

2iinc     .     . 

— 

1-79 

803 

Krij 

Tin  .     .     . 

.      20*6 

26-81 

28  04 

»<j 

Lead     .     . 

— 

— 

0-41 

^ 

Sulphur 

T-  j» J    _i    r» 

.     806 

• 1.1    ;_   X5 

2eD5 
►  _i •_ 

29*60 

IT 1    T»_  _t 

m 

Is  found  at  Zinnwald  in  Bohemia,  and  Huel  Boek 
St.  Agnes,  in  a  vein  accompanied  by  blende  and  pyrito.  It  is 
aaid  to  have  been  found  in  Steuua  Gwynu,  in  lluel  Scorricr, 
and  in  small  veins  in  the  granite  of  St.  Michael's  Mouut. 


76.  MTSPICKEL.— Arsenical  Iron;  Phillips.  Ferarsenrt 
Hauy.    Prismatischer  Arsenlk-Kies;  ^lohs.    Mispickel; 
Tna^ip,  Haidiuger. 

Prismatic.  011,010:=29°4l'  ;  1OI,OO1=40*  66' ;  110,IO0=««''fil^1. 

a  100,  c  001  cleavage,  e  on,  /  loi,  g  io2»  r  104,  t  wi, 
fH  110,  y  111,  X  132.  c  truncates  the  edge  rr'.  /  truncat# 
the  edge  la.  g  is  common  to  the  zones  m^,  m.  x  truncates  tlw 
edge  em. 


JIG.  187. 


ta 
la 
sa 
ra 
ta 
IV 
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39 
68 
73 
00 
100 
03 


28' 
41 

se 

14 
0 

38 
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ee 
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33' 
lU 
ISO 
66 
tf8 
26 
29 


39' 
9 
48 
30 
48 
7 
14 


o*   f 


no.  188. 


Combinations. 
#/»m.     Tlie  faces 


rnij  rem,  *enu,  UnOf 


r  deeply  gtriateJ  par 
rallel  to  the  edge  rr' ;  t  rough,  and  atri- 
ati'd  pontllcl  to  the  edge  at  ;  the  other 
fiices  eniotith.  Twlna.  1.  Twin-face  tf, 
a.  Twin>face  m.    Cleavage,    m,  tolerably 


UISPXCEEL. 
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•ct ;  ^.  Terr  faint  traces.  Fracture  luieven.  Opnquc.  Lus- 
netallit^  Silver-wliite... light  Bt<H*I-|j^ey.  Streak  greyish- 
^  Brittle,  a  =  5  5.  o  =  flo...o*3. 
Hhe  inatruHH  3'iel(lit  first  a  red  and  then  a  brown  sublimate 
mpliurel  of  arseuic  ;  aftervrards,  in  a  strong  beat,  metallic 
aJc  B^ubliines.  Before  the  blowpipe  on  charcoal  emits 
mcttl  fuiuea,  and  na-ka  into  a  black  maj^ietic  globule.  Alter 
^  roast4?d,  colours  glass  of  borax  green,  the  variety  con- 
ing cobalt  coloiirs  glass  of  borax  or  aalt  of  phosphorus  blue, 
dily  soluble  in  nitric  acid,  leaving  a  residue  of  sulphur  and 
nioud  mad. 

eS'  -f-  KeAs,  iron  3i*37,  sulphur  lOttl.  arsenic -is*90.  In 
e  varieties  (danaite)  part  of  the  iron  is  replaced  by  cobalt; 
m  contjkiu  a  rery  small  quantity  of  silver  or  gold. 

Jialyses  of  mispiekel  from  Freyberg  a  by  Stromeyer,  h  by 
lynmil,  c  by  Karat^'n,  d  Brcithaupt^s  *  plinian,'  by  Plattner : — 


Sulphur 
Arseuic 


a 
3(1*04 
21*06 

-12-88 


2013 
43-4*i 


e 

36*63 

20-fl6 
43*73 


34-4tf 
SO-07 
46*40 


-  of  tlie  varieties  containing  cobalt   (danaite)  e,f,  y 
iUTud  by  Scheerer,  h  by  Woliler,  i  from  Francouia  by 


/ 


2tfn4 

20 -.'J  (1 

20-97 

80-90 

33-28 

fi-!U 

901 

8-98 

4-70 

6-63 

17*fi7 

17-34 

18*06 

17-70 

i8*oa 

47*65 

46-76 

46-01 

47-40 

41*86 

roll 

^alt  . 
IjaKphur 
i^nic 

■Embedded  and    attached   crystals,  frequently  united   in 

flM^  grflLUuliu*  and  columnar  masses,  and  disseminated. 

)ccurfl  in  veins  and  beds,  or  disseminated  in  gneiss,  mica 

*•,  and  Bcrpentiiie,  with  caasiterite,  wolfram,  maroasite,  fluor. 

found   at    Breitenbrunn,    Itasoliau,    Freiberg,    Briiunsdorf, 

in7t<r.  the  tin  mines  of  Altcnberg,  Geger  and  Ehrcnfrieders- 

.  onv,  in  the  tin  mines  of  Joachirasthal,  Schlackenwald 

xli  in  Bohemia,  Kupferberg  and  Altenberg  in  Sile- 

•  in  iiungiiry,  Orawit/.a  in  the  Bauat,  near  Salnthua 

Ivania,  Lungau   in  Salzburg,  Andreasberg,  the  Bam- 

mine   near   GoHlar.   Sala,   Mora   and  Norrberke  in 

..»  i,  i;i  most  of  the  tin  mines  in  Cornwall.    Danaite  is  found 

beds  with  cobaltino  at  Skutterud  in  Norway  and  Fruuconia 

L'uited  States. 

Greg's  collection  contains  some  crj'BtulB  cncloawg  \A3^^ 
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nite,  called  by  TTaidinger  '  priamntic  cobalt  pyritea,'  haviiig  tbe 
form  uf  uuBpickel,  and  in  whiohf  according  to  ILuidinger^s  meft- 
BurenientH,  nun  =  69°  ii',  IV  =  »8°  30'.  Theae  uro  probably 
either  doniiite  or  glaucodote. 

77.  GLAUCODOTE.— Glaucodote ;  Breithaupt. 

TIQ.  189. 

PriBmatic. 

e  truncates  the  edge  rr\ 

mc        00°    0'  I 

mm       67    24 

Cleavage,  c,  very  distinct;  w,  indistinct. 
Opaque.  Lustre  metallic.  Dark  tin-wliite. 
Streak  black.     H  =  fi-o.     o  =  6*tt7D...0'uo3. 

BS'  +  KM   where  B  is  Co  and  Fe. 

In  the  open  tube  yiclda  Hulphurous  acid  and  a  subliintttL*  of 
arsenious  acid.  Before  the  blowpipe  on  charcoal  emit-  r.H,,.* 
of  sulphur  and  arseuio,  and  melts  into  a  feebly  niagneti*^ 
with  a  black,  rough  surface.  With  borax  m  the  ijuiti  ii.ui.< 
yields  the  reactiou  of  iron.  AVIicn  all  the  iron  i*  scpnmti^H  l"? 
Dorax,  the  remaining  arsenide  melted  with  borax  yielda  a  blur 
ghws. 

B8*  +  BAs,    where  B  is  Co  and  Fe, 

Analysis  by  Plattner  : — 

Cobalt,  \dth  a  trace  of  nickel  .     .     .  24-77 

Iron H  00 

Arsenic 43^20 

Sulphur SO'31 

Tfl  found  in  veins  in  chlorite  slate,  with  cobaltine, 
ftxinite,  and  quartz,  uear  IJuasko  in  Chile. 


78.  COBALTINE.— Bright  white  cubalt 
gris;  Hauy.  Hcxnedrischcr  Kobalt-Kies 
glanx;  Unusmaun.     Kobaltini  liaidiiigcr. 

Cubic. 

a    \w),  0    111,  0    ISO,  h    140,  »   991.     Tbo 
hemihcdral  with  paralluL  faces. 


Phillips 
Mohs. 
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oa 
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no.  100. 


COBALTINE. 

fxa.  101. 


710.  las. 
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Forme  nncl  combmntionB.  a,  o,  e,  ao,  ar\  oe\  aoe\  oes\ 
a6e't\  The  faces  a  striated  parallol  to  their  interBoetions  ynih 
t  \  the  other  focea  smooth.  Cleayage.  o.  perfect.  Fracture 
miperfect,  conchoidal...uneA-oa.  Opa(|ue.  Lustro  metallic. 
Stlver-whito,  inclining  to  copper-red ;  occasionally  tarnished. 
Streak  greyiah-black.     Brittle.     H  =  65.     o  =  61...  o  3. 

In  the  mfttrasa  unchanged.  In  the  open  tube  yields  a  aubli- 
nute  of  arsenious  ncid  aud  disengages  Bulphurou§  acid.  On 
duvcoal  before  tlie  blowpipe  emits  arsenical  fumes  and  melts 
into  a  grey,  feebly  magnetic  globule,  which  in  the  outer  flame 
imports  a  blue  colour  to  gla«s  of  borax.  Soluble  in  worm  nitrio 
acid,  learing  a  reaiduiun  of  oracniuus  acid. 


¥- 


CoS*  -f  Co  As,  cobalt  36*51,  arsenic  -is'iy,  sulphuT  10*39. 
the  cobalt  is  usually  replaced  by  iron. 


Anilyses  of  cobaltine  a  from  Sltutterud  by  Stromeye 
from  Siegen  by  Schuabcl,  from  Ornwitza  iu  the  Banat,  c  by 
Huherdt,    d  by   Patera,   e   from   Skutterud   by    Ebbinghaus, 
y  from  Siegen  by  Scluiabel :— 


r 


Cobalt.    , 
Iron     .     . 
Arsenic 
Antimony, 
Sulphur     . 


3.rio 

3-23 
43-40 


h 
28-77 

fl*3d 


c 

ao37 

67S 
4413 


32  M 

4*se 

43-&3 


32-ftO 

3-47 

4308 


2008 


1010        19-75         1078         20-58 


/ 

8-07 

S5-03 

43*63 

2-84 

lO'OS 


I 


^H    In  imbedded  crystals,  granular  masses  and  disseminated. 

^f   Occurs  in  beds  in  crystalline  slate  rocks  'with  pyrite,  towa- 

^iiitc,  danaite,  skutterwdite,  magaetic  irou  oiide,  occompiinied 

I     by  4uart/,,  n»it.-a,  amphibole,  anthophyllite,  calcite.    The  crj'Stol* 

I      are  sometimes  imbedded  singly  or  in  small  grtnips  in  copper 

and   iron  pyrites,  or  attached  to  skutterudito.      Is  found  at 

Skutterud  in  tlie  parish  of  Modum  in  Non^ay,  Tunabcrg  and 

Eakansbd  in  Sweden,  uccatiiuually  at  Querbach  ui  Hdesia,  aad 

Orawitza  iu  the  Banat. 


J 
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79.   GERSDOBFFITE.  — Disomow;   Beudant.      Eutt 
Kobolt-Kiea  (in  part)  ;  Moha.    ^ickelglanz ;  llauflmanu.    Gere- 
(lorffii ;  iiaidiiiger. 


Cubic. 

a    irio,   0    111, 
pamllfl  faces. 

0d 

oa 


e    ISO.      TliO  form   t  ih  hemihedral 


70 
64 

SO 


31 


(fig.  itto.) 


'brm  nnd  combination,  o,  ao.  Clearnge.  fl,  toleramy  peN 
feet.  Fracture  uneven.  Opaque.  Lustre  metallic.  Light 
lead-grcY,  inclining*  tn  tin-white ;  acquires  a  greyish-black  or 
iridescent  taruish  by  cjposuro.     Streak  ^eyiab-biack.     Brittle. 

H  =  6'1)...6'6.      O  =  Hl...«'13. 

Decrepitates  in  the  matrasa.  In  the  open  tube  yields  ft  vel- 
lowiah-brown  sublimate  of  8ulnbiirct  of  arsenic.  The  reaotions 
of  the  residue  are  the  same  as  those  of  kurfemickcl.  Before  tlie 
blowpi|>e  on  eliarcoal  deposits  a  wliite  BUDUmatc,  and  fuses  uito 
a  black,  brittle  globule,  whinh  imparts  a  green  colour  to  gloAs 
of  borax.  Partially  soluble  in  nitrie  acid,  leanng  a  residue  of 
sulphur  and  arsenious  acid. 


I 


Analyses  of  gcrsdorffitc  a  from  Loos  by  Bcr/.cliue,  6  ff 
Haueiscu  ncnr  Ltibcustoin,  c  i'roni  Uarzf^erode  (o  ^  6'«1...6* 
both  by  Rjinimelsbcr^,  (/  in  crystals  from  Schladming,  the  mean 
of  throe  analys'eri,   and  e  froni  Prakendorf  by  Lowe,  f  &oia 

/* 

3S'M 

2-8^ 


Miisen,  in  octiihedrona,  by  Suhnabel 

a  h 

Sl-63 


30-21 

416  — 

0*02  antimony 

1678  18  09 

]0'6i  ao'ia 


c 

30*30 

601 

0'88 

4401 

18-83 


d 

SO' 14 

9*66 


€ 

28*75 
8 '00 


KicVol . 

Iron 

Cobalt . 

Arsenic      .     4678        4809        4401        40-88        40*10        4609 

Sulphur     .      10*61         2010         18'83         14*13         16*96         18*94^ 

In  crystids  and  granular  or  lAmellar  masses.  ^ 

Is  found  at  Har/.gorodo  and  Tanne  in  the  Harz,  Scbladming 

in  Stina,  Kaiiisdorf,  Lobenstein  in  Voightland,  near  Loos  in 

Helsinfjlaiid  in  Sweden,  Prakendorf  in  Hungary,  in  Spain  and 

in  the  BraxiU. 

A  mineral  from  Lichtenberg  near  Stebcn  in  the  Ficbtelge- 
birge.  V.  Kobeirs  *  amoibite,'  occurring  in  crystals  belonging  to 
the  cubic  system,  o  =  i3*08,  consists  according  to  v.  Kobell  of: 


S7'»4,  cobalt  trace,  iron  260,  lead  osa,  arsenic  wai, 

4*00. 

Bonicai  tiickcl  from  the  Hassellmiie  mine  neorTanne  in 
aL*<x>r«iiiig  to  the  amilyais  of  E.  HoiVmaim,  consists  of: 
ros,  cobalt  0'66,  iron  3*99,  arsenic  KS'OO,  sulphur  il'OS. 

XLM  AKKTTE. — Nickel  antimonio  sulfurc  ;  Dufrenoy. 
Kobnlt  Kiea  (in  part) ;  Mohs.     Antimonniekelglanz ; 
■BUI.     UUmannit;  Haidinger. 


I,  o   111,    d  on. 
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m^ 

vr 

0 

00 

70 

^^ 

M 

60 

0 

oa 

64 

44 

dd 

45 

0 

inations.  qq^  aod.  Cleavage,  a,  per- 
paquo.     Lustre  metallic.     Lcad- 
fceel-grcy ;  acquires  a  greviBh-blat?k  or  variegated  tarnish 
lure.    Streak  grcyisn-black.      Brittle,     n  =  6'0...6*S. 

open  tube  yields  sulphuroua  acid  and  a  sublimate  of 
outiuiony.  Before  the  blowpipe  on  charcoal  fumes 
tly.  emitting;  a  faint  amell  of  arsenic,  and  melts  into  a 
letallic  globide,  which  frc(iucntly  tinges  glass  of  borax 
ecoinposed  by  concentrated  nitric  acid,  lea^-ing  a  re- 
sulphur,  oxide  of  antimony,  aud  arsenioua  acid.  Par- 
uble  in  nitromuriatic  acid,  forming  a  green  solution, 
iig  m  residue  of  sulphur. 

+  NiH*,    nickel  2e'S4,  antimony  68*63,  sulphur  ll'Si,  a 
of  the  antimony  being  sometimes  replaced  oy  arsenic. 

of  uUmannite  a  from  Eisem  by  Ullmann,  I  from 
g  by   Klaproth,  c  from  Sayn-Altenkirclien  by  John, 
Landfiikrone  by  H.  Bose,  /  from  Hancgerode  (o  = 
SAmmelsberg : 


seio 


h 

36*35 


4r6» 

9*94 
16*40 


47-76 

jr76 

16*26 


e            d            e  / 

3333  37*36  2d'0^l  39*43 

—  —         —  i*ea 

61  68  66*76  64*47  6084 

—  —             —  S'«8 

1416  i6'98  i&'6&  iraa 


194 


BCLPHIDES. 


In  orystala  and  grauulor  masses,  disseminated. 

Is  Ibund  in  iron-atone  veins,  containing  copptT  and  lei 
in  the  Westenvald ;  with  pyrite,  towauite,  galena,  smalt  _ 
cuprite,  malachite,  chalybite,  in  the  Junglhiu  mine  near  Oo- 
seubach,  Aulgeklartes  Gliiok  near  Eisern,  Bundenberg,  Lanils- 
krone  near  AVillesdorf,  Friedrich  AViUielm  at  Fieuaburg,  the 
Albertine  mine  near  Harzgerode. 

81.  ZTNCKENITE.  — Zinkenil*;  Bufrenoy.  Kbomboe- 
drischer  Dystoui-Glauz ;  Mohs.  Zluckeiut ;  liausniann,  lUi^ 
dinger. 


Oa^' 


Prismatic.    011,010=76°  18' ;  101,001=8*'  80  ;  110,100= 


usmann,  suiy 

,ioo=60^n^^ 
no.  iM. 


w 

s»« 

M' 

fna 

60 

SO 

wm' 

68 

21 

«a 

77 

18 

ua 

90 

0 

y*" 

39 

4 

Mt/ 

So 

2-i 

Twins.  Twin-fflce  m.  Fracture  uneven.  Opaque.  Ltubf 
metallic.  Dark  efceel-grey... lead-grey;  sometimes  iridefcem. 
Streak  the  same.  Slightly  brittle.  H  =  30...3'6.  o  =  6» 
...6-36. 

In  the  open  tube  yields  a  white  sublimate  of  oiide 
mony  and  antimonite  of  lead.    Before  the  blowpipe  on  « 
decrepitates,  melts  and  deposits  a  yellow  sublimate  of  oxide  <^ 
lead,  surrounded  by  a  ring  of  oxioo  of  antimony,  and  cun  It 
nearly   all   volatilized,  leaving  a  verj-  small  bead   cci 
copper.     With  soda  yields  a  globule  of  lead.     Decomp- 
warm  hydrochloric  acid,  forming  chloride  of  lead. 

lead  84*99,  antimony  43'60,  sulphiu-  si'gs. 

Analysis  of  ziuckcnito  from  Wolfs  berg  by  H.  Bose : 

Lead   .    .  .                 arsi 

Copper  0'4« 

Anlimoiiv  hao 

tSulphur    .  t'i&A 

In  attached  cr^'stals,  foroung  radiating  groups  and 
in  eolumuar  masses. 

Ja  fiyund  in  a  vein  'with  aiitimanite  and  uuartz  at  Wi 
w  the  JIarz,  Aud  ueur  St.  Trudpert  uv  VW  Y^fti^^itt«iX. 


!^b, 
in  I 
m  t 


JAMBSONTTX. 


105 


FAMESONITE.— Jamesonite;   Dulrcnoy.     Ajcotoi 
■Olaiu ;  Mobs.     Janiosonit ;  Hauamnnn,  Haidiugcr* 

PrinnAtic. 

a   100  clearftge,  e   ooi  cleavage,  m   no. 


ae 

©0'    o' 

me 

SK)       0 

ma 

60     40 

MM' 

7B      40 

I  no.  105. 

Mvage,    c,  very  perfect ;  ni,  a  less  perfect. 
ue.    Lufltre  metallic.   Steel-grey.    Streak 
Ihe  BJimc.     Sectile.     n  =  20...2'5.     g  =  esfli... 5-616. 

In  the  open  tube  and  ^i-itk  aeida  tho  reactions  are  the  same 
as  those  of  Kinckenite.  Decrepitates  when  heated.  Before 
the  blowpipe  melts  easily,  deposits  a  sublimate  of  oxides  of 
lead  and  antimony  on  tlie  charcoal,  and,  oiler  the  lead  and 
antimoiiy  are  driren  off,  leaves  a  slag  which  usually  aifords  the 
roactioma  of  copper  and  iron.     AV^itb  soda  yielda  a  globule  of 


'&b\    lead  43*69,  antimony  d8'2i,  sulphur  20*ao. 

>«  of  jamesonit*.'  a    from   Talencia  d' Alcantara  by 
jch,  &,  (.',  d  from  Cornwall  by  11.  lioae,  e  from  Arauy- 
5y  Lowe : — 


_ 

0 

b 

C 

d 

t 

bad 

39*07 

40*76 

40-36 

3871 

3067 

Eon 

363 

S-30 

2*96 

8-66 

8-91 

Bppper  . 

— 

0-13 

0*31 

019 

1-78 

Ih* 

1/43 

— 

Pb,Fe,Zn 

0-7-i      Zn        0-34 

^^^ 

— 

— 

— 

■ — - 

1-44 

Esmnth 

10<J 

— 

— 

— 

031 

mitimony 

3S02 

31-40 

33-17 

34-90 

S317 

Sulphur 

fil-78 

22-16 

undetcnnUud 

86-63 

18*07 

nclculnr  cn'staU,  paraUel  or  diverging  groups,  more  fre- 
itly  in  fibrous  masses. 

found  in  ComwaU  Rometimea  witli  boumonite,  at  Valencia 
;ani  in  Estremadura,  Arany-Idka  in  Hiingarj'",  Carcas- 
Pont  Vieui  in  France,  Nertechin&k  in  Siberia,  Catta- 
>  ''to  Bnutila. 

'  ance  called    '  bleischimmer'   is   supposed  to  \>e 
•wmiii  .    Op^k^uc,    Liufhv  tnetaUic.     Li<»ht  lead-grey.      \o- 
j  hlncki^  tunuab.    Streak  &hiiimg»    Soft.    Sectde.    O  =s 
£  2 


196  suLpniDEs. 

6*9S.  Beforo  the  blowpipe  emits  a  smell  of  sulphur  and  anienic, 
and  melts  into  a  metallic  globule,  depositing  a  white  and  a  md 
sublimate  upon  the  charcoal.  Analyais  by  Plsff: —  Lead 
43'M,  iron  0*16,  copper  0'18,  arsenic  8*6«,  antimony  35*47,  sul- 
nhuT  ]7'20.  Is  foiuid  in  Ene-grained  masses  with  towauite  at 
Nertschinsk  in  Siberia. 


83.  PLTJMOSITE.— Antimoine    sulfure  capillairo;    Hauv. 
Pedererz ;  Hausmann.     Flumoait ;  Haidinger. 

Opaque.     Luatre  metallic,  feeble.    Blackish  lead-grej...Bteel* 
grey.     Sectile.     h  =  30.     g  =  5*7. -.69. 

'     lit 

Pb'Sb,    lead  49*77,  ontimODy  31-01,  eulphnr  iB'sa. 


Analyses  of  fibrous  plumosite  by  H.  Boso,  of  a  massire  variety 
by  Poeeleger,  both  from  Wollsberg : — 

Lead 4687  4848 

Iron 1*30  — 

Zinc O'oe  — 

■   Antimony  ....  3V<M  32*98 

Sulphur       ....      19-78  80*38 

Before  the  blowpipe  melts  easily,  and  is  volatilized,  with 
exception  of  a  small  slag-like  residue,  depositing  a  suMimato 
oxides  of  lead  and  antimony  upon  the  charcoaL     With 
yields  a  globule  of  lead. 

Is  found  in  line  lleiiblo  and  elastic  acicular  or  capillarr 
crj'stalB  in  veins  with  autimonite,  galena,  &v..  in  the  Han. 
at  AVolfsberg,  Pfaffenberg,  and  Meisebcrg  near  Neudorf. 

The  substance  known  oy  the  name  of  diirk  zundererz  bom 
the  Catharina  Neufang  mine  at  Andreasberg,  according  to 
Bomtrager,  consista  of 

Silver     , 2-68 

Lead 4.1*06 

Iron 4'S2 

Antimony 1(5'68 

Arsonic isoo 

Sulphur i«'67 

84.  PLAGIONITE.  —  Plagionite ;  DufWnov.     IIomi| 
inntischer  Dystom-Glanz  ;  Mobs.     Flagiouit  ^  iLuiamAuu, . 

dinger. 

Oblique.    101,100=84°  61;  111.010=71®  i'-»;  101^1=I7?J 
a    ioo,   c    iwi,  e    lU,  t  1U»  u  ttV- 


ea 

73°  «K 
130  40 
14S   8 

134  30 

W    25^  40' 

n«   41   8      ^ 

«e   149   0 

If) 

no.  190. 

**     «  '■"^. 

V.'\-X 

99 

^^  f'  V  '  V 

The  faces  e  smooth  ;  e,  8^  n  striated  ponJlel  to  their  inter- 
sections with  each  other,  the  faces  «  striated  paniUel  to  their 
intersections  with  c.  Cleavage,  n  tolerably  perfect.  Frac- 
ture imperfect  conchoidnl.  Opaqtie.  Lustre  metallic.  Blackish 
lead-grey.     Streak  the  some.     Brittle,     h  =  2'6.     a  =  «*4. 

Decrcpifcatea  viohmtly  when  heated.  In  the  open  tube  emits 
fames  of  antimony  and  sulphurous  acid.  Before  the  blowpipe 
roeltd  very  eaj^ily  uu  clmrcool,  sinks  into  the  charcoal^  and  at 
last  yields  a  globule  of  lead. 

Fb'iib%    lead  41'04,  antimony  38-36,  sulphur  20*81. 

An^yses  of  plagionite  from  "Wolfsberg  by  H.  Eose  and 
Kndenmtsch : — 

Lead  ....      40*63  4098 

Antimony    .     ,     87'&4  37*o3 

SiUphur  .     .     .     21-63  21*40 

la  foond  in  small  attached  crystals,  collected  in  druses,  and 
granular  nuuiseB,  in  a  vein  in  quartz  with  plumosite,  boorno- 
nito,  kennea,  at  AVolftiborg  in  the  llarz. 


R5.  DTTFREXOYSITE.— Dufrcnoysit;  Damour.  Ann.  do 
Chim.  3.  ti.  14,  370  ;  Hauumann. 


Cnbic 


d   ooi,  n    211. 


ne.  19T. 


fin 


33     33 
80       0 


Combinntion.     dn.     No  cleavage  ob- 
Umble.      Knk^turc   uneven.       Opaque. 
Lustre  inetallic.    Steel-grey.    Streak  red- 
-brown.    Brittle,    o  =  6&i0.    In  the 
IS  vieUls  n  Huhllmate  of  sulphide  of  arsenic, 
Before  the  blowpipe  on  ehareoul  melts  readily,  ernifctincf  fumes 
'm^aic  and  iulphor,  and  yields  a  ijlobule  of  lead.     ►ioVu\A© 
borikx  and  «*ttU  of  phosphorus.     la  ilecomposed  by  \iOt  coi 
ftatnard  mtric  add. 

K  3 


^^^^H 

^^^■1 

■ 

^^^^^^^Li  "^"^ 

^|l 

^^H^ 

^Bl 

■ 
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SITLFRIDSS. 

^ 

P      Pb'M 

lead  67'2i,  arsenic  20'OQ,  eulphur  SS'IO.             ^^^^^ 

1              Analyses  by  Damour : — 

^ 

L 

Lead.     . 
Silver 
Copper   . 
Iron  .     . 

Arsenic  . 

66-40 

o-«i 

030 

0*44 

.      20-69 

Sulphur 


22-40 


S2  30 


In  crystals  and  disseminated. 

Is  found  with  realgar,  blende  and  pynte,  in  narrow  veini  in 
the  dolomite,  of  St.  Gotthardt. 

86.  UOULAK'GERITE.  — Boulangerit;  Hauamann,  llai- 
dinger. 

Opaque.  Lustre  metallic,  inclining  to  ailky.  Blockiah  lead- 
grey.     Streak  darker.     Slightly  brittle.     ir=3'0.  &=&-96...0'Q. 

Before  the  blowpipe  molla  easily,  emits  sulphurous  acid  and 
fiimoa  of  antimony,  and  deposits  a  sublimate  of  oxide  of  Itwl 
upon  the  charcoal.  Soluble  in  warm  hydrochloric  acid,  KiA 
evolution  of  hydrosulphuric  acid. 

Pb'Sb,    lead  67'fle,  antimony  S4'09,  sulphur  17*99. 

Analyses  of  boulangerite  a  from  Moliorea  by  BoulangeiV 
h  from  Nasafjeld  by  Thaulow,  c  from  the  Starosereatniijche 
mine  by  Bromeis,  d  from  the  Ljurgenskische  mine  by  Bro^ 
0  from  Ober-Lahr  by  Abcndroth,  f  from  Wolfsberg  by  Bam- 
melsberg. 

h  e  d  9  f 

56-67         66*89        SS'S?        66*00        60*16 

—  —  1-78  —  — 


a 

63-9 

IS 

0*9 


a6'6 

IB'6 


£4*00 
18*86 


26*04 
18*Sfl 


0*05 
S3*<U1 
lOli 


S6-4O 
19-06 


Lead       . 

Iron 

■Copper . 
TOver    . 

Antimony 
Sulphur 

In  granular,  oolumnar  or  fibrous  massoi. 

Is  found  at  Moli^^ea  in  France,  Obop-Lahr  in  Sayn. 
kircheu,  iN'a^afjeld  in  Laphwd,  in  the  Starosereul 
Ljurgenakiacbc  mines  near  Xertschinsk  in  Siberi». 

ST.    SCUULZITE.— Geokronito  i 
Sobulat;  iLmsmami,  liaidiuger. 


^ 

r 

8TKIKM\V51T1E. 

'mma 

kde. 

010, 

fi 

tio, 

r 

111. 

nh 

69' 

62' 

■ 

na' 

HO 

il 

109 


no.  IBS. 


Cleavage,   n.    Fracture  conchoidal . . .  even, 
^pacjue.  Lustre  metallic.  Lead-grey.  Streak 
;be  same.    Brittle,    h  =  s-6...3'0.     o  =  SB 
..ew. 
Melta  very  easily  before  the  blowpipe,  and  affords  tlie  reac- 
of  arsenic,  antimony  and  lead. 

Pb*Sb,    lead  6883,  antimony  was,  sulphur  I0'53,  a  large  pro- 
bortion  of  the  antimony  being  aoujetimes  replaced  by  arsenic. 

Analyses  of  schulzitc  a  from  Mdredo  by  Sauvage,  h  of  the 

itv  called  geokrouito  from  Sahla  by  Svanbetg,  c  firomVal  di 
bIIo  by  Kerudt : — 


Lead  .  . 
Copper  . 
Iron  .  . 
Zioc  .  . 
Antimony 

Sulphur    . 


1*60 


lexKi 


ItfOO 


b 

6646 
1*61 
0-W 
Oil 
0'£B 
4-«9 
16-20 


66'64 
16S 


17-33 


VfrfT  acMom  crystallized-  uBuallv  massive. 
:     Is  found  in  gjileua  at  M^r^o  in  the  province  of  Gallicin  in 
^nn,   at  Val  di  Costello  near  Pietrosanto   in  Tuscany,   tho 
^^■ronite  in  the  silrer  mine  of  Sahla  in  Sweden, 
^^ilbrickenite  is  supposed  by  Bammelaberg  to  he  achuLdte. 
Bluci*h-grey.     n  ■=■  20... S6.     O  =  6*407. 

Slowly  soluble  in  warm  hydrochloric  acid. 

lyaia  by  Apjohn : — 

Lead 68*87 

Iron 0  38 

Antimony     .    .     ,    ,  U'39 

Sulphur 16-36 

found  at  Kilbrioken  in  the  county  of  Clare  in.  Ireland. 


TE— Oktacdi-ischer  Blei-GIani  j  Moba. 
\u,  Haidiii^cT. 

r  4 
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BULFHIDZQ. 


a  100  cleayage,  o  in. 


TtO.  100. 


aa 
oo' 
oa 


90^ 
70 
64 


0' 

83 


Cleavage,  a,  imperfect.  Fracture 
uneven .  Opuque.  Lustre  metallic. 
Lead-grey.  Streak  grey,  sbmiiig.  Sec- 
tile.      H  =  9-5.      Q  =  B'833. 

In  the  mntraes  decrepitates  and 
fella  into  powder.  Before  the  blowpipe  on  charcoal  emits  iml- 
pburous  acid,  fumes  and  deposits  a  sublinrnte  of  oxide  of  anti- 
mony upon  the  charcoal,  and  after  prolonged  exposure  to  the 
flamo  leaves  a  globule  of  lead,  which  by  cupellation  yields  a 
globule  of  silver. 


Pb,Sb, 

tiODS. 


sulphides  of  lead  and  antimony  in  unknown  propor^ 


lu  botryoidal  and  reniform  masses,  the  surfacefl  of  which  9xt 
8tudd<*d  with  cryatola. 

Is  found  at  Przibram  in  Bohemia  with  silver,  blende,  pycta 
and  quartz. 


89.  BERTHTERITE.— Berthierite  J  Bufr&ioy.    Barthurit; 

Mobs,  Hausmann,  Haidingor. 

Cloavago  in  severa]  diroctionSj  indistinct.  Fracture  aofffCD. 
Opaque.  Lustre  metallic.  Lx)n-black,  dark  steel-grey,  Indio- 
ing  to  yellowish  or  reddish ;  liable  to  tarnish.  H  ^  S'0...ro. 
O  C3  .1*0. ..4-3. 

Before  the  blowpipe  on  charcoal  melts  readily,  yields  fum« 
of  antimony^  and  leaves  a  black  magnetic  slag.  Soluble  in 
hydrochloric  acid,  more  readily  in  nitroniuriatic  acid. 

Feijb,    iron  ifl'30,  antimony  68'6l,  sulphur  SO'IO. 

Analyses  of  berthierite  a  from  Chazellfss,  5  fron»  Sfartourtt 
mine  in  Auver^je,  c  from  Anglar,  all  by  Berthier ;  >f 
Briiunsdorf  by  RammeUbcrg.yfrom  Arany-ldka  by  v.  P^  i 
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c 

(/ 

e 

/ 

Iron  .     .    . 

160 

9'B5 

121T 

irort 

ll-M 

lifts 

Zinc  .     .    . 

0-3 

— 

— 

trace 

074 

— 

Man^ucso  . 

— 

— 

— 

<rio 

*J£i 

— 

Aatimotif   . 

6S'0 

oi-ai 

B«-e& 

iku 

M70 

$m 

*^aiphur  .     . 

aoa 

Sft-bl 

^flVft 

V»M 

■»v» 

Wtl 

Ij  {band  in  crrstalline  columnar  tnasses  in  a  vein  in  gneiss 
near  Ch»xc'11e#  in  Auverpne,  -'\nglar  ia  the  dei)artmcnt  ot'  la 
CrvMse,  Braunadort"  near  Freiberg  in  Sa^iony,  and  Armij-Idka 
in  Hungiu^'. 


K    WOLFSBERGITE.  —  Kupferantimonglanz  ;     Mobs, 
Hausmatm,  Uaidinger. 

itic. 

>,   c    001    cleaTflgo,  m    no,  n   sio. 

PIG.  900. 
ae         9€P    o'  ^>.^^ 

na  £0  SO 
ma  67  80 
nV       79      0 


nK^ 


faoes  ft  large,  striated  parallel  to 
their  iuttrsfctious  with  m.  Cleavage,  a, 
xery   pcrtVct. ;    r,   less  perfect.      Fracture  ^ 

conchoidol . . .  luieven,      Opa<]ue.       Lustre 
mrtaXlic    Lcad-grcy,  inclining  to  iron-black ;  somctimea  has  an 
iridescent  tftmiBh.     Streak  black,  dull,     n  =  3*5.     o  —  4'7W. 
Decrepitates  when  heated.    Before  the  blowpipe  uielta  easily, 
H^  dopoipitj  a  white  sublimate  on  the  charcoal^  lea\*ing  a  bard 
^fkllic  globule  which  with  soda  yields  a  beml  of  copper. 

Ksi 


lb,    copper  24*71,  antimony  60*33,  sulphur  24*90. 
Analysis  by  U.  Rose : — 


Copper  . 
Iron 
Lead 
Antimony 

Sulphur 


34*46 

1-30 
Ofitt 

30-34 


found  with  quarts,  townnite,  rinckenite,  antimonite,  at 
'sberg  in  the  llarz. 

.  BOURXOXITE.— Boumonite ;  Phillipa.  Antimoine 
Kiif^ir^  plumbo-cuprifere ;  Hauy.  Diprismatisohor  Dystom- 
GUqz;    Mohs.     Boumonit;  liausmonii,  liaidiuger. 

PrisroBtic.  011^10=46*  17';  101,001=41° sa'^i  no,ioo=4a''60'. 

3     100,    b    010,    e    0(11.    s    031,    o    on,   k    osa,   x    ov%^ 
f*    loi,  e   i9o,  i  sso.  m    wo,  us   430,  /  «io,  y  n\, 


r    w/,   »t    iiB,   r  314. 
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tc 
src 

oc 

ze 

ho. 

no 

ac 

tb 

lb 

mh 

tcb 

/* 
ab 


33      31 
43     43 


63 

eo 


41      £4 
80       0 


43      10 
61      SI 


FtO.  £01. 


^ 


iL_fL 


*       • 


CombinatioDB.  bomca^  hounaCy  houumnaCy  he.\ 
Twina.  Tvrin-fac©  m.  Cleavage,  a,  inaifltinct;  h,  e  Mem  di^ 
tinct ;  0,  n  traces.  Fmctiire  concboidal... uneven.  Optqti^ 
Lustre  Tn(»tallic'.  Steel-grey,  indinin^  to  It'iid-grvv  or  inm* 
black.    Streak  the  same.    Brittle.     n=2*6...3*o,    o=V70.,.6'eT. 

Decrepitates  wbeu  beated.  In  the  open  tube  dtsengltftf 
sulphurous  acid,  and  deposits  ft  volatile  sublimate  of  oxide  0^ 
antimony  on  the  upper  part  of  the  tube,  and  on  tho  lower  pirt 
a  sublimate  of  antimonite  of  oxide  of  lead,  which  i»  iiifuaiUe 
and  not  volatile.  Befor«»  the  blowpipe  on  chiuvoal  melt'*  »-"it« 
fumes,  leaves  a  black  globule  which,  exposed  to  a  stn 
deposits  a  yellow  sublimate  of  uxide  of  lead,  and  alYcr  u»  j.— 
hu  been  driven  ofi^  with  soda  yields  a  globule  of  copper.  Vax* 
tially  Holublo  in  nitric  acid,  fnmiiu^  a  blue  Holuliou,  aiid  losriflf 
a  roiiiduo  of  oxide  of  antimony  and  sulphur. 


^u'Sb  +  sPb'Sb, 
sulphur  10*37. 


lead  41*90,  copper  lS'79,  antanuui' 


f/fe«  of  bournonit*  from  "SeMiarl  a  Vj  "tt-.Titt* 
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rmdic:.  c  from  Meiseberg  (o  =  6'703...6-792)  by  Bromeis,  from 
leudorf  (o  =  6'823...5'8e3),  d  by  Bromeis»  e  by  Rammelsberg, 
tm  AVolfeberg  (o  =.  6-726...6'866),  /  by  Bromeis,  g  by  Ham- 
melsberg : — 


f 


Lend.    . 

Copper  . 
Antimony 

Sulphur  . 


40-S4 
13*66 
2628 
SO'31 


4]  38 
12-ft8 
S6-68 
18'ft3 


*004 
1616 
84*69 
18-98 


40*42 
1S'08 
3460 
18'49 


41*83 
13-48 
£464 
80*15 


4S'8B 
1306 
24-34 
19*76 


9 

41- W 
1S*3«^ 
86*08^ 

leeai 


In  e  and  a  tbe  antimoiiy  was  deduced  from  the  loss. 

In  ciystaU,  granul&r  masses^  and  disseminated. 

Occurs  in  veins  in  slato  rocks,  with  galena,  antimonito, 
blende,  towanite,  mispickel,  quartz,  chalybite,  dolomite.  la 
found  near  Neudorf^  Wolfeberg,  ClauBthal  and  Andrcasberg  in 
the  Harz,  Braunsdorf  and  Gross  Voigtsberg  in  Saxony,  Ober 
Ijfthr  in  SajTi-Altenkirohen,  Kapuik  and  Otlenbauya  in  Tran- 
aylvania,  Aeusohl  in  Hungary,  JServoz  in  Savoy,  Alais  and 
Pontgibaud  in  France,  Brozzo  in  Piedmont,  Huel  Boys  and 
Nanslo  near  Redruth  in  Cornwall,  Beerabtone  in  Devonshire, 
Btbcria.  Potosi,  Guanaxuato  in  Mexico. 


92.  "WOLCITITE.— Priamatoidi&cher  Dystom-Glauz  ;  Sfoha. 
Antimoukupfcrglanz;  Hausmann.     Wolchit ;  liaidinger. 

Priamatic. 

a    100,   h    010,   c    001,   m    no,   e    oil. 

Cleavage.      a,   imperfect.      Fracture   imjierfect   conchoii 
aque.     Lustre   metallic.      Blackish   lend-grey.      Streak  the 
Ume.     Brittle.     H  =:  3-0.     O  =  57. ..5-8.  ^ 

Before  tbe  b]ow]}ipe  on  charco;d  fu^es  with  ebullition,  de-  V 
sits  first  a  white  and  then  a  yellow  sublimate,  yields  a  lead- 
V  metallic   globule,  which,   after  prolonged  roasting,  with 
yields  a  globule  of  copper. 

Analysis  by  Schrotter : — 

Leatl 29'90 

Copper 17'36 

Iron     ......  1-40 

Antimony      ....  16*66 

Arsenic 6"04 

Sulphur 88-60 

Ib  found  in  crystals  and  massive,  in  a  bed  of  chalybite  with 
te.  antimonito  and  galena  at  St.  Grertniud  In  the  Lavantthal 
Carinthia.  '^I 

Si  G  ^ 


2(H  suLPniDiCB. 

93.  KOBELLTTE.— Kobelliie ;  DufW-noy.    Kobellit; 
manii,  Haidiiiffer. 

Opa(]ue.     Lustre  metallic.     Dark  lead-grey.     8tre&k  bl 

o  =  6-20...6-33. 

In  the  open  tube  yields  sulphuroua  acid  and  oxide  ff  "'^^ 
mnny.     Boforo  the  blowpipe  melts  with  rbulUtion,  de|' 
white  and  a  yellow  sublimate  upon  the  charcoal,  and  icuw'*..* 
white  metallic  bead.     Soluble  in  concentrated  hydrochloric  acid 
with  dlwMi^igement  of  hydrosulphuric  acid. 

Analysifl  by  Setterberg : — 

Load 40'19 

Bismuth S7*06 

Iron S'Oa 

Copper 0*80 

Antimony      ....       9*26 

Sulphur I7'8fl 

Earthy  matter   .     .     .      lis 
In  radiating,  columnar  and  fibrous  masses. 
Is  found  in  the  cobalt  miae  of  Uvcna  in  the  province  of 
Nerike  in  Sweden  with  cobaltine,  miapickel,  towanite. 


94.  TENNANTITE.  —  Tennantite ;  Phillips.  GuItt*  giii 
(in  part) ;  Hauy.  Dodekiiedriscber  Dyatom-Olanx ;  Mohft. 
Tennantit ;  Hausmann,  Hoidinger. 

Cubic. 

a  100,  o  111,  d  on,  n  sii,  z  38a.  0,  n,  z  are  hemi- 
hcdral  with  inclined  iaoea. 


at^        90'' 

0' 

dd' 

60=*     0' 

na 

Zil"  \ 

o</        70 

89 

dd 

46        0 

tuT 

30 

OO^,       109 

98 

do 

35      10 

zo 

^^  J 

Oil           64 

M 

no 

19      38 

1 

TIQ.  203. 

riG. 

S04. 

m 

KIOC: 

CorabinadonB.    oV, cdo\  don.  Tvrins.    Twin*&co  q*    Oftf- 
J^^    ^,  imperfect.    Procturu  uiiCRCii.    d  ^rsAXA^^mSkslUitk 
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lonsidth  0.    Opaque.    Lustre  metallic.    Blackinh  lead- 
...irtm-blaok.    Streak  dark  rcddiflh-grey.    Brittie.    n  =  4*0, 
S=  4*3. ..4-6. 

Befun*  the  blowpipe  emits  arsenical  fumes,  and  nielta  into  a 
:V  magnetic  hc&d. 

(l?e*,4^u*)A8,    part  of  the  Fe  being  replaced  by  Cu. 

Analysia  hj  Eudematsch : — 

Copper 48'&i 

Iron 3-57 

Arsenic 1010 

Sulphur 27*76 

Silver trace 

Quartz 0'08 

In  small  attached  crystala,  rarely  massive,  on  other  ores  of 
copper,  in  veins  in  granite  and  clay  slate,  with  pyrite,  towanite, 
reuruthite,  bomite,  kupferschwarze,  near  Bedruth  and  St.  Day 
in  Cornwall. 

Breithaupt*8  *  kupferblende'  from  Freiberg  appears  to  be  a 
Tarifty  of  tennantite  containing  zinc.    Streak  red.    u  =  3*6... 4. 
=  4-3... 4*4. 

Analysis  by  Plattner : — 

Copper 4107 

Zinc 8'04 

Iron S'33 

Lead osi 

Afsenic iti'ss 

Sulphur 38' 11 

Silver  and  antimony    .  traces 


05.  FATTLKRZ.  —  Grey  copper;    Phillips.      Cuirre  rtts 

(in  part)  ;  Ilauy.    Tetraedrischer  Dystom-Glanz  ;  Mobs.    Fah- 

Hausmaun.     Tetraedrit;  Haidinger. 

Cubic. 

a   100,    0     111,    d    oil,   /  310.    n     211,   m    311,    y    333, 
r  821.     Of  fl,  m,  y  are  hemihedral  with  inclined  faces. 


aa' 

90°  0' 

nd' 

80°  0' 

m 

38°  43^ 

oa 

U     44 

y° 

10   11 

80 

23   13 

mJ^' 

«0   0 

y^ 

44  83 

ma 

35   14 

hiK 

45   0 

na 

35   19 

mo 

20   30 

^ 

86  U 

A 

18   26 

no 

19  88 

fd 

20   34 

1 
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Fie.  306. 


no.  207. 


TIQ.  908. 


no.  SOD. 


TJQ  SIO. 


no.  sn. 


Forms  and  combination  a.     </,  «',  oV,  aa\  o'rf,  o'«',  oV,  rfd*. 
ado\  adnf,  rfo*»\  (^a'.v'i  t^o'o'H,  adii'n\  aJo'ft,  ado'o'n'm',  n.'    " ' 
o\  n'  striated  parallel  to  their  intersections  -with   each 
d,  sometimes  rough ;  the  smaller  of  the  taces  o\  o*  ven 
Twins.      Twin-face  o.      Cleavage,      o,   imperfect ;    sin. 
faint  traces  of  cleavage  parallel  to  a  and  d.    Fracture  coi; 
...uneven.     Opaque.    Luatre  metallic.     Steel-gre_v...in>n- 
Streiik    black . . .dark    rod.      Rather  brittle,      h   =    3*0. ..4*0. 

Q  =  4*fi..,6-2. 

In  the  open  tub©  yields  fumes  of  antimony,  sulphurous  arid, 
and  sometimes  arsenic.  Befftre  the  blowpipe  on  charcoal  d*^ 
crepitutc8,  emits  the  smell  of  burning  Bulpliur.  de|Nisita  a  subli- 
mate on  the  chiu-coal.  and  melts  easily  ^nth  alight  ebullition 


into   a  steel-grey  slag,  which  is  uaiuiUy  magnetic,   »nd  i 
borax    melts  into   a  grey   metallic  jtj^lubule,    whteh    witi 
yielfls  a  globule  of  copper.     In  powder  is  decomposed  }'-■ 
acid  with  ilisengngement  of  nitrous  acid  and  sepiinition  • 
of  antimony,   arsenioua  acid   and  sulphur;    the  soluti-' 
brownish-green  colour.     In  powder  is  partially  d* « 
cauHtic  potash,  which  diasolves  out  the  sulphides  «  i 
and   arsenic ;    the  alkaline   dolntion   yields   an  orangtS'i^ 
lemon-ycUow  precipitate  on  the  addition  of  an  acid. 


(Pb*,Fe',Zn*,Cu*)Sb,    a  poHlon  of  the  Imsrs  bring 
replaced  br  lir  and  ig,  and  a  \tnrtion  of  thn  ab  by 
*^eti$a  which  coutaiu  a  large  ^vo^vortW  o^  luncuxc 


ifii 


TARLXBZ. 


207' 


10  those   which   conttun  little   or  no  aracnic. 
containiufT  zinc  the  streak  is  red. 


In  the 


Analyses  of  fahlera  a  from  Kapnik,  5  from  Gersdorf  near 
Treiberg,  c  from  Markirchen  in  Alsuce,  d  from  the  Aurora 
mine  in  Dillenburg,  e  from  the  Zilla  mine  ncur  Clausthal,  ^ 
from  the  St.  Wenzel  mine  near  Wollach,  all  by  H.  Koae : — 


^ 

Wl 


a 

b 

C 

d 

e 

/ 

Copper  .     , 

37-98 

38-53 

40*60 

98*43 

34-48 

S5sa 

Silver    .     . 

0-63 

S-37 

0-60 

0-83 

4-97 

17-71 

Iron       .     . 

OM 

4'89 

4-66 

1-63 

2-27 

3*72 

Zinc       .     . 

7-20 

2-76 

3-60 

6-8& 

a-6S 

810 

Antimony  . 

23*04 

Id -62 

12*46 

26*27 

3B-S4 

26-63 

Arsenic.     . 

2-88 

7-31 

1010 

SKO 

— 

— 

Sulphur 

26-77 

20-33 

2flH3 

25  03 

34  73 

33-o3 

I 
I 


Analyses  of  fabler?,  y  from  Kotterbach  near  Iglo  in  Hungary 
by  Scheidthuucfj  h  from  the  valley  of  Angina  in  Tuscany  (o  = 
4'84)  by  Kersten  ;  i  from  Schwatz  (o  =  5'107)  byAVeideubusch  ; 
k  from  the  Uabacht  mine  near  Freiberg  by  H.  Hose,  /  from 
ClausthaJ  by  Sander,  m  from  the  Meiseberg  (o  =  4*8C2)  by 
Bammehiberg : — 

y  A  i  h  I  m 


Copper    . 

30*04 

3S-90 

34-6« 

14-81 

35*7 

30-47 

Kercury 

7*73 

8-70 

16*70 

lead 

00 

0-78 

Silver   '  .     . 

trace 

0-33 

— 

81-29 

8-9 

10-48 

Irun    .     .     . 

6*04 

1-03 

2-26 

6-98 

46 

8*63 

Zinc   .     .     . 

1*04 

tf-24 

1*36 

0-99 

— 

8*30 

Antimony 

19-02 

27*47 

21-68 

24*63 

26'8 

86-66 

Arsenic    . 

409 

— 

— 

— 

— 

— 

fiulpbur  . 

2400 

23-40 

23*16 

8117 

24-1 

M-BO 

cn^Btols  attached  and  aggregated  in  druses ;  massive  and  h 
linated.  f 

lurs  in  beds  with  towanite,  chalybite,  quartK  ;    in  veins 
with  galena^  blende,  and   baryte.      la  I'ouud  at  Andreaaberg, 
lausthal,  Goalar  and  /fllerfcld  in  the  Harz,  Nexidorf  in   An- 
ilt,  DilliMjburg  in  Nassau,  Falkeustciu  near  Schwatx   in  the 
Vn^l,    Kapnik   in    Traiisylvanip,    Schemnitz,    Kremnitz   and 
^hniolnitz  in  Uunpary,  Wolfach  and  Schriesslieirii  in  Baden, 
►rkolnow   near    Praibniin    iu    Bohemia,    in  Stlria,   Freyberg 
%  Saiony,  Man«ffld,  Sajilt'eld  and   Knmsdorf,  in  the  Vosgea, 
Berefiovr  near  Katharinenbiirg  in  Siberia,  Mexico,  Chile,  Chi-B 
.Tsto   in    Peru,    Cook's   Kitchen    and   Criunia    (sparingly)    in^ 
Cornwall  ;   Tavistock  and  Beeralatone  in  Devonshire,  Faaaney 
turn  in  East  Tx)thian,  Airthrie  in  the  Ochil  hills  in  Scotljuid|, 
Mainland  Shetland. 


J 
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AnalysoB  n  of  xreisagultigorz  (occordinj;  to  Bammelsl 
variety  ol*  fahlerz)  from  Freiberg  by  Fournet,  o  from  the 
nuug  Gottea  mine  near  Freiberg  (g  =  5'1S8...6'4<1£)  by 

melsberg: — 


n 

0 

LT  :  : 

38*30 

o'3a 

38*36 

Silver      .     . 

20-00 

6*78 

Iron   .     .     . 

— 

3-83 

Zinc   .     .     . 

— 

6*97 

Antimony    . 

fi3'Bfi 

89'38 

8ulpbur  .     . 

17-86 

23'6S 

90.  FRETESLEBEyrTE.— Mine  d'argent  uj^b^  antimouink; 
Romo  de  Lisle.  Sulpburct  of  silver  and  antimony  ;  PbillipB. 
Peritomer  Aatimou-Glaoz  ;  Mobs.  Scbilfglaaerr ;  IlausmaniL 
Frciealebcnit ;  llnidinger. 

Oblique.    101,100  =  31°  4l';  111,010  =  e*"!';  101,001  =  M^S*. 

a  100,  c  001,  10  031,  V  033,  r  oil,  u  013,  x  loi, 
I'  120,  n  8S0,  /  6«0,  w  110,  *  430,  t  810,  /  111,  y  111, 
2     212,    y     319,    A    4U. 
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ibinfttioDB.  atomurkmsffzjff  awvrusklmif^zy.  The  fiicea 
zone  X:rt  deeply  strmted  pftrallel  to  their  intcpacotions 
each  other.  Twins.  Twin-tiee  a.  Cleavage,  m?,  k? 
unevon.  Opaque.  Luatre  metalLic.  Steel-groy. 
iB|k  the  aftme.  Brittle,  xi  =  s*6.  o  =  o*i9...6'S8. 
^^Bbre  the  blowpipe  on  charcoal  deposits  a  aitblimate  of 
^Bk  of  lead  and  antimony,  and  yields  a  globule  of  silver, 
^Pk  tometuaeB  imparts  the  coloiu*  of  copper  to  borax. 

Mb  +  sB'Sb,    where  E  ia  Ag  or  :^b. 
Analy  WA  by  Wohler : — 


Silver .     . 

.      .     S376 

33*18 

23 '86 

Lead  .     . 

.    ao'os 

30*00 

317* 

Iron    .     . 

— 

Oil 

— 

Copper    . 

— 

1-23 

— 

Antunony 

.     2706 

37-73 

not  determined 

Suiphur  . 
_   J  1             • 

.      18-71 

18-77 
1    1 

not  detemiiucd 

fcCTyBtalB,  ma.ssivc  and  disseminated. 
£  very  rare  miuend  ia  found  in  veins  in  gneiss  with  galena, 
btfmonite,  p^Targyrite,  pjTite,  ehalybite,  caleite,  quartz,  in  the 
limmeUfuret  and  gome  other  mines  neivr  Preiberg  in  Saxony, 
t  is  said  to  have  been  found  at  Kapnik  in  Transylvania  and 
ft  varietT  containing  bismuth)  at  Katieborzitz  in  Bohemia. 
I  fMeuebonito  was  supposed  to  be  prismatic.  Some  vciy 
Dod  cryrtiils,  however,  in  Mr.  Brooke's  collection,  from  which 
ig  measurements  were  obtained,  endently  belong 
oblique  system.  According  to  Phillips,  the  nnglo 
the  cleavages  is  loo°  o'.  11©  probably  measured  the 
between  m  and  k\  which  is  loo^  a'. 

07.    POLYBASTTE.— Polybasito  ;   DnfrenoT-      Ehomboc- 

{*r  Melan-Gbinz ;    Hohs.      Polybasit ;    ifausmaun,  Hai- 
mbohedral.     100,111  =  70°  si' 
; " 


no.  3U. 


no.  315. 


00°    o' 
no      0 

so  £8     80 

uO     SS 


mbinntions.     oa^  ar. 
faiM«    Of   a    striated 
1    to  their  int^'rsectiona  with   each   other.      Cleavage. 
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SCXPniDES. 


0,  imperfect.  Fracture  uneven.  Opaque.  Lustre  metallic. 
bUck.     Streak  the  same.    Sectile.     H  =  3*fi.     o  ^  6'O0S. 

Decrepitates  wbeu  heated.     In  the  opeu  tube  yields  a  whitt 
sublimate  and  a  amell  of  sulphurous  acid.     Before  the  bio 
oa  charcoal  tnelta  very  easily,  aud  deposits  a  sublimate  of 
of  antimouy  ujjon  the  charcoal.     AVith  borax  yields  a 
Bilver  containing  copper,  and  imparts  a  blueish-green  colour 
borax.     Its  reuctioos   with   acias  are  the   same  aa  thoM  of 
pyrargyrite  and  bournonite. 

Ag^    B  denoting  sb  and  aa,  and  a  portion  of  tho  It  being 
replaced  by  ^. 

AnalvfiOB  of  polybaaite  a  from  Guariaamey,  b  from  Sobemniti, 
e  from  Freiberg,  all  by  H.  Hose ; — 


a 

h 

e 

Silver      ,     . 

64-29 

72  43 

00-99 

Copper    .     . 

9-93 

304 

411 

Irou    ,     .     . 

OOO 

CM 

0'S9 

Zinc    .     .     . 

— . 

0-69 

— 

Arsenic    .     . 

3-74 

a-M 

I'lT 

Antimony     . 

609 

0'&& 

8S0 

Sulphur  .     . 

.    iro4 

le'BS 

le-ss 

In  thin  tabular  cni^stals,  massive  and  disseminated. 

Is  found  in  veins  in  crystalline  slate  and  transition  ror 
trachyte,  with  stephanite,  pyrargyrite,  blende,  townnit' 
quartz,  calcite,  iu  several  mines  near  Freiberg  in  > 
ohimsthal  in  Bohemia,  Schcmnitz  in  Hungary,  Gum 
Gnarisamey  in  the  province  of  Diu^ango  iu  Mexico. 


ind 


98,  STEPHANITE.— Brittle  sulphuret  of  silver;  Fhillipi. 
Argent  antinionie  sulfurfi  noir  ;  Hauy.  Prismatischer  Melna* 
Glanz  ;  Molia.  Sprodglaserz ;  Hausmann.  8tepbauit ;  H«" 
dinger. 

Prismatic.     011,010=4S°33'*6;  101,001  =34"^  ZO';  110,100=67**  48 '1. 

a    100,    h    010,    e    001,    0    101,    d    soi,  m    110,  p 
r    SSI,   ;;    113.     e  truncates  the  edge  cd. 
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Combinations,  cma^  cpd^  cpmda:!,  cpmdazbr.  The  faces  w,  a 
striated  parallel  to  their  intereectious  with  each  other ;    the 

»er  fnoefl  flmootb.      Twins.     Twin-faco  m.     Cleavage,     d,  a 

iperfect.  Fracture  conchoidal... uneven.  Opaque.  Lustre 
metallic.  Iron-black.  Streak  the  some.  Sectile.  h  =  a'f.. 
e  =s  6-s...e-3.  I 

In  the  open  tube  yields  a  aublimate  of  oiide  of  antimony : 
many  yarietics  yield  arsenioua  acid.  Before  the  lilowpine  on 
chan^oal  melts  into  a  dark  f^y  bead,  which,  with  Booa  or 
borax,  in  the  Inner  flame  yields  a  globule  of  silver.  Imports  v^ 
Uueiftb-green  colour  to  the  borax. 

Ag'Sb,    Bilrer  70-34,  antimony  14'03,  sulphur  i€'e4. 

Analysis  of  stephanitc  from  Schemnitz  by  H.  !Rose  : — 

Silver 68*C4 

Copper 0*64 

Antimony     ....     I4'6a 
Sulphur 18'49 

Tn  tabular  and  short  columnar  crystAlfl ;  also  masaivo  dia- 
leminoted,  inveating  other  minerals ;  globular  with  a  drusy 
surface.  fl 

Occurs  in  veins  with  silver  ore  in  crystalline  slate  rocks,  " 
transition  rocks,  in  trachyte,  with  arsenic,  silver,  gold,  galena, 
argcntito,  towanite,  pyrite,  quartz,  calcite,  fluor,  barytc.  Is 
found  in  the  mining  oiatricts  of  Freiberg,  Schneeberg,  Johann- 
Ovorgenstadt  in  Saxony;  Joachim»thal,  Przibram,  Katicborzits 
in  Bohemia;  Schemnitz,  Kremnitz  in  Hungarj*;  Andrcasbcrg 

the  TTarz ;  in  many  phioee  in  Mexico. 


99.   PTRARGYHITE. 

Lrgent   antimonie   aullure 
tlendc  (in  part)  ;  Moha. 

Bhombohedral.     100,211  =^  49°  18 


—  Kcd  silver  (in  part)  ;  Phillips 
;  llauy.  Rlioniboedrisclie  Kubin- 
Pyrargyrit ;  Hnusmanu,  Haidinger 


o   111,  a  oil,  h   2TT,  u  an,  e  on,  r    100,  * 

/    3S3,   p    310,    t     310,    %0     410,    0     SOT,    ^    308,    n 
d    sil,  y    713,   k    11  1  4,  ae    138,   i    611,   m    612. 


Ill,   m  3n» 

401,    C     403^ 


I 


The  forms  6,  r,  *  are  frequently  hemihedral  with  inclined 
&cet9.     In  combinations  of  6,  r,  those  faces  of  h  occur  which  are  ^ 
adjacent  to  the  faces  r  at  the  unattached  end  of  the  crystal.       H 

^B       ao  90°     o'  ha         30°     o'  ro  is''  is' 

^H        bo  90       O  hV         60       0  mo  74     38 

^1        no'  60       0  «0  12     49  ffO  84     28 


i 


2 

" 

ferLPniDEs. 

^ 

■ 

«o 

01° 

13' 

nr 

M^ 

fie' 

<2& 

filp 

J 

fo 

83 

11 

vr 

£0 

26 

yr 

IS 

a 

iiu" 

22 

0 

y 

3B 

ifi 

*r 

SS 

tj 

Tf 

71 

18 

cr 

43 

10 

rfi" 

M 

4 

mm 

113 

14 

»r 

13 

8 

fW*" 

6« 

rf 

etf 

is 

a 

dr 

30 

16 

r*" 

37 

19 

«/ 

08 

46 

ri' 

49 

SS 

rfl 

79 

U 

r 

118 

11 

a-a' 

16 

67 

ra" 

£e 

u 

vo 

07 

27 

c& 

29 

14 

Ctf' 

e4 

u 

yo 

76 

61 

00 

79 

46 

no. 

218. 

1 

mt 

64 

9 

1 

>b 

66 

Si 

• 

1 

so 

78 

10 

•« 

1 

v?r 

12 

33 

1 

tr 

16 

66 

. 

.-*    'r 

1 

^''« 

2S 

sa 

^ 

/ 

1 

re" 

06 

39 

ff' 

a 

?• 

FIG.  817 

k- 

u       •■   '* 

• « 

A 

^ 

^ 

< 

y 

r* 

4  • 

-1 

;^ 

• 

^ 

/ 

Combinations.  oa.eJ.u.v,  ea,t,  ra.u„e.t,v.$j  ta..r.r.y,  fat 
rah'.v.e^  kva,  tva.y.r,  ueva.rt,  M^tfff,  ctra,h'o\  etrdk-va^  etdhtA 
Twins.  1.  Twin-fftco  u.  2.  Tmn-foce  r  3.  Twin-fsw* 
Cleavage,  r,  tolentbly  j»erfect.  Fracharo  coDcboid&L  Tni» 
lucent  on  the  edges.  Opaque.  Lustre  adDiuAJitme,  indkil 
to  metttllic.  Carmine-red... blackisli  lejid-ijrey.  Awjuiwi 
taniiah.     Streak  eochiueal-red...cberr(?-re<L     Sli^'btly 

H  =  fi'0...a'fi.      O  =  676...6*86. 

DotTcpitfttes  when  heated.     In  the  open  tube  peld» 
phuroua  acid  and  furaea  of  aotiuiouy,  and  somftimet*  a  cr>* 
Bublimato  of  oxide  of  antimony.     Mrlth  eft.*iily  befnre  tKo 
pipe  on  chan^onJ  witli  disongagenient  of  siilpburous 
vajKiur  of  iuitintony,    h»imng  a  globtUe  of  silver, 
floluble  in  nitric  acid,  leaving  a  residue  of  Bulpbur  imd  o 
uutimouy.     Cauetic  potash  diBDolvos  out  uulpbitle  of  on' 

Ag'Sb,    eilrer  ss'os^  antimony  23*40,  sulphur  17'6«. 
Analynea  of   PyrorgjTit^   a  from   Aiidpeai»!>rrg  by 


PBOrSTlTE. 


213 


►m  Mexico  by  "Wohler,  e  from  ZacatecM  bj  Bott- 


Iver  .  , 
ktimooy 
Iphur 


a 
5013 

16*89 


b 
00*2 
91*8 
18*0 


e 

57  is 
fi4*fi» 
177« 


ched  crrstals,  maasivc  and  disseminated,  in  reins  with 
ena,  and  Tarious  ores  of  silver. 

aa  ■well  as  the  following  species,  which  ia  much  leas 
,  in  Teins  in  crj'stalline  slate  and  tranaition  rocks, 
trachyte,  with  arsenic,  silver,  argentite  stephanite, 
eude,  quartz,  calcitc,  chalybite,  baryte,  fluor,  &c.  Ia 
Andreaaberg  in  the  Harz,  Freiberg  in  Saiony,  Joa- 
,  AltwoBchitz  and  Ratiborzitz  in  Bohetnio,  VV^olikch 
ten,  Sohemnitz  and  Krenmitz  in  Hungary,  Guaiiaxuato 
Btecas  in  Mexico,  Calliiigtou  in  Cornwall. 
ling  to  Breithaupt,  the  angle  rr^  =  71^  so'.  In  a 
>f  pyrargyrite  from  Mr.  Brooke's  collection,  the  ob- 
ftgles  between  every  two  of  the  three  faces  r,  r',  r^'  were 
ri"  l/'S,  71"  l8'*o.  In  another  crystal,  not  quito  so 
Itbe  former,  the  obaen-ed  angles  were  71°  lo'e,  71°  lo'*fi, 

iiition  to  the  simple  forms  ahneady  entmierated,  Levy 
SSl,  lal  oa  belonging  either  to  pyrarg)'rite  or  to  prous- 


"BOUSTITE.— Bed  silver  (in  part)  ;  Phillips.    Prous- 
dont.     Bubinblende  ;   Ilausmaim.     Proimtit ;   Hai- 

whedral,     I00,lll  =  43*^  51*. 

a   oil,    h    SU,   u   311,   e   Oil,   r    lOO,    8    Til,    h   Io6, 
901,    y    303. 
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214  firLPHIDES. 

Conibinatioaa  geoemlly  the  tuune  as  those  of 
The  following,  however,  arc  said  to  be  pfculiar  to  pi 
r«,  va.8.f.v,  vauty  eif.a,r,  ohc,  evx.     Cleavage,     r,  t<il 
tinct;    e,  traces.     Fracture  couchoidaJ... uneven.     Semi- 
parent...  translucent  on  the  edges.    Lustre  adaniantinc. 
neal-red . .  .carmiue-red.        Streak     aurora-  r^d . . .  cochinetl-ru 
Slightly  sectiie.     n  =  2*o...2'6.     o  =  6*6...5fl.  ^ 

Decrepitates  when  heated.  Melts  easily  before  the  bloifl 
on  charcoal,  yielding  sulphurous  acid  and  a  strong  sm^f 
arsenic,  and  leaves  a  brittle  globule  reducible  with  diffid^f 
pure  silver.  Partially  soluble  iu  nitric  acid,  leaving  a  roMl 
of  Bulphur  and  arseuious  acid.  Caustic  potash  dusolvtf 
sulphide  of  arseiiic. 

I  Ml 

Ai'As,    silver  65*38,  arsenic  16*16,  sulphur  I9*i6. 

Analysis  of  proustite  from  Joachimsthol  by  H.  "Rom 

Silver OfS? 

Arsenic io'09 

Antimony      ....  0B9 

Sulphur 1061 

Occurs  in  attached  cr}'stalfl,  botni'oidal,  m.isHive,  di( 
and  investing  other  minerals,  in  veins  with  arsenic,  ores  of  I 

Is  found  at   Schueeberg,  Johann-(4eorgenstadt, 
Freiberg,   Jtlarienberg  in  8axoi»y  ;    Joachinisthal  in  Bol 
"Wolfach  in  Baden,  Markirchen  in  Alsace,  Cholanches  inj 
phin«§,  Guadalcanal  in  Spain,  Mexico,  Peru. 

The  angles  of  proustite  gireu  above  were  deduced  ft 
observed  values  ot  the  angles  between  the  faces  of  the 
Theso  make  rr'  =  7S^  lo'.  According  to  Breithaupt, 
73°  11'. 


101.  MIAEGYRITE.  — MlnrgjTite;  Beudant.     H< 
matiache  Kubin-Blende  ;  Mohs.     Miargyrit ;  Haasmttuwj 
dinger. 

Oblique.     101,100=40°  B*;  IU,010=86°  38*;  101/>01=^ 

a    100,  b    010,  c    001,  IP  oil,  I    101,  n    soi,  o    Toi, 
tf    DIO,  /    III,  M    211,  d  311,/ 611,   C  aiS,  r    lis.  A    IIJ,  / 
y    110,  C    1  1  10,  J   321,  y    113,   y    313,  p    616,  *   Ul,  J   ' 

na  17°  »9'  oa  46°  u'  v^  tf 

ia  40      s  «y;  ro    61  IM  TD 

ca  81    36  be  oo      0  maC  »  * 

ie  41     34  wto'  38     18  Aa  10    #_ 

ve  £0     10  Va  U    4C  <i  63 


^^ 


n 

■ 

f^ 

» 
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Combinations,  cor,  w*^,  ceot(lfah,  cio^Jnwa.t.f,  adoxgrztr' 
hlqC,  bamfryzkvd.  The  faces  y,  o,  /?  Ktriated  paniUel  to  their 
intemections  with  each  other ;  i,  n  striated  parallel  to  their 
intersections  with  each  other.  Cleavage,  t,  a  imperfect.  Frae- 
tarc  imperfect  couchoida!.  Opnquc.  Lustre  adamantine,  in- 
dining  to  metallic.  Blackish  lead-grey,  inclining  t-o  iron-black 
aad  at^el-grey.  In  thin  splinters  blood-red  by  transmitted  light. 
Streak  cherry-red.     Very  sectile.     u  =^  So.     o  =  6*3. ..6*4. 

Id  the  op«;u  tube  melts  easQy,  yields  sulphurous  acid  and  a 
sublimate  of  oxide  of  antimony.  Before  the  blowpipe  on  char- 
coal with  soda  yields  a  globule  of  sDver.  Partially  soluble  in 
nitric  acid,  leaving  a  residuum  of  sulphur  and  oiide  of  nati- 
moaj.    Caustic  potash  dissolves  out  the  sulphide  of  antimooy. 


silver  S6'8fl,  antimony  42*79,  sulphur  21'35. 

AnalyBifi  of  miargyrite  from  Briionsdorf  by  H.  Hose  :■ 

Silver aa-40 

Copper roe 

Iron 0'83 

Antimony 3914 

Sulphur 2106 


21G 


sn.pni0E8. 


la  found  in  attached  crystals,  massive  and  dissemixiated,  at 
Brilunsdorf  near  Freiberg  in  Saxony. 

The  forms  t^  r^h,  I,  g,  ^,  x,  y,  k,  z  were  observed  in  cryatals 
in  Mr.  Brooke*  9  collection. 


102.  XANTHOCONE.— Xanthokoii;IIauamaan,Haidiiiger. 
Ehombohodrol.     100,111  =  00°  30'. 
0    111,     r    100,     t    111. 


TO 

69-' 

so- 

Tf' 

108 

36 

96 

79 

as 

9^ 

68 

21 

^ 

lie 

u 

Combinntion.  or*.  Cleavage.  <?,  r.  Frac- 
taire  eouelioidal,  uneven.  Truui!parent...trunBlucent.  Lustw 
adamantine.  Orange-yellow... brown.  Streuk  the  eanie,  but 
darker.     Brittle,     u  =  so.. .30.     a  =  5  i68...6ioi. 

In  the  uiatrnss  melts  at  a  heat  below  redness,  becomo«  lead- 
grey,  and  yields  a  slight  wublimate  of  sulpburet  of  areeiiic  In 
tbe  open  tube  evolves  aulphnroua  and  arsenious  aeids.  Before 
the  blowpipe  emits  fiinjes  of  sulphur  and  orseaic.  The  i* 
mainder  fused  with  soda  yields  a  globule  of  silver. 

Ag'Aa  +  8Ag*A8,    sdver  6407,  araenic  l-l'SS,  ffulphur  2111. 


Analyses  by  Plattner : — 

SUver      .     . 

.    e4'i8 

«3'88 

Iron  .     .     . 

O-07 

— 

Arsenic  .    . 

.      13'4d 

U-33 

Sulphur  .     . 

.     21-86 

arao 

la  found  in  crystals  of  extreme  thinness  in  the  direction  |«f» 
pendieular  to  the  faces  o,  and  in  smull  reuiform  aggregaliDUi 
lu  the  HimmelafurBt  mine  near  Freiberg  in  Saaouy. 


103.  FEUEBBLENDE.— reuerbiendo;  Moha,  Hai<! 

Oblique.     101,100=02°  36';  111,010=50°  »V;  ioi,oo|-u 

a   luo  tM'in-iiice,  &    Oio,  t  Oil,  11   ois^  m  llo.     a  tfniua>u» 
*ho  edge  formed  by  m  and  ibo  y\&ue  Y9>c^^^  ^  • 


££BKi:3. 
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uh 


AO     20 


mb  00  80 
ah  00  0 
rb         SI      18 


ri  30     64 

rha       7*     67 
tha      110     36 


The  fiuTes  h  are  striated  pamllel  to  their  inter- 
lectioQs  with  t.     Twins.     Twin-face  a.     TranB- 
loeent.     Lustre  pcarlj,  inclining  to  adamantine.     Sectile  and 
ntfaer  flexible.     H  =  S'O.     o  ==  4'3...i'3. 

Its  reactions  before  the  blowpipe  ore  the  same  as  those  of 
pynrg}'nte. 

Coataine  eilver  03*3  per  cent.»  with  antimony  and  sulphur. 

In  di'lit'att*  attafbed  cn'atals. 

Is  found  in  the  Kurprma  near  Freiberg  and  at  Andreaaberg. 

10-1.  KKUJtES.— Red  antimonv  ;  Phillips.  Antimoine  oxid^ 
pulphiire  ;  Hauy.  Prismatische  Purpur-Bleude  ;  Moha.  Anti- 
tuonblende ;  Hiiusinann.     Kernies ;  Haidiiiger. 

no.  sa-i. 
lique. 

lUO,   U    UOl,  0     101,  S    103. 


op 

S7°  46 

*? 

72     e 

vp 

103       9 

p.    The  cn'stala  are  elongated  in 

<if  the  niis  of  tlie  zone  pou.  Faintly  tranHlucent. 
Lu-  lutine,  inclining  to  metallic.     Cherry-red.     Streak 

the  bauiu.     Sectilo.     In  thin  leaves,  slightly  flexible,     u  =  1*6. 

o  =:  i  &...'i'6. 

Melts  ])cfoTe  the  blowpipe  and  emits  himes,  depositing  a 
iubliumte  of  oxide  of  aiitiuiony  on  the  chiircoal.  Soluble  in 
hydroikloric  acid  with  evolution  of  hydrosulphuric  ucid.  In 
[>o«der  lieeomeB  yellow,  and  in  completely  distiolved  in  caustic 
potuh. 

SbSb*,   antimony  76*34,  oxygen  473,  sulphur  isoa. 
Aualysett  by  II.  Boae  : — 


■  Antimony 
1              Oxygen    .    . 

■  Suiphur    . 

.      .      74-46 

s-sp 

7600 
4S7 

Z       1 

30*40 

^^■HHHHi 

fl^^^H 
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OXIDES.   £ASTHB,  AKD  ACIDS. 


In  very  fine  diverging  or  interlaced  acicular  crjrgtals ; 
pbouSf  having  a  radiating  columnar  or  fibrous  atructurc. 

Ib  found  in  veins  in  crystalline  slate  and  transition  rock^ 
witli  quartz  and  almost  always  antimonitc,  at  Braunsdorf  near 
Frcibt'rg  in  Saxony,  Michelaberg  and  Praiibraui  in  Buhenna, 
Pemei^k  near  ^lalaczka  in  Hungary,  Allemont  in  Dauphiue. 

The  angles  are  given  on  the  authority  of  Keugott  (7 
gische  Untcrsuchungcn,  Erstcs  Heft.), 


105.  YOLTZINE.— TolUine;  Dufi^noj.    Voltrm;  'SU 
Hausmann,  Haidinger. 

In  vory  small  hemispheres  investing  other  mineral?*,  Iiavii 
curved  lamellar  structure.  Fracture  conchoidal.  Traurtluc 
on  the  edges... opa(|ue.  Luatre  pearly,  on  the  aurfnee  of  frnc- 
turo  vitreous,  inclining  to  resinous.  Brick-red,  inclining  to 
yellow  and  brown.     H  =  iS.     o  =  8*e«. 

Bt^foro  the  blowpipe  on  charcoal  deposits  a  miblimate  of 
of  zinc. 

Zn'Zn,    sulphide  of  zinc  8273,  oxide  of  zinc  17*97. 


Analysis  by  Foumet : — 

Sulphide  of  zinc  . 
Oxide  of  zinc  .  . 
Bed  oxide  of  iron 


82  09 

IS'84 

1-94 


la  found  in  a  vein  of  quartz,  with  pyrito,  galena,  and  towa- 
nite,  at  Rosiores  near  Poutgibaud  in  the  department  of  Puy  6e 
Dome  in  France.  According  to  Kerateu  a  siniilar  conipottnd 
has  been  found  in  the  zinc  furnaces  of  Freilicrg  in  S&x< 
Altenau  iu  the  Uarz,  and  Altenberg  near  Aix-la-Cbaiielle. 


OXIDES,  KA.BTB8,  AND  ACIDS. 

106.  SPARTA  LITE.— l?ed  oxide  of  zinc;  Philliiw. 
oxide  ferrifere  ;  llauy.  Prism atisches  Ziok-Erz ;  Mobs, 
oxyd  ;  Ilaudmann.     ^inkit ;  Haidinger. 
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no.  8M. 


no,  sse. 


FIG   £37. 


Cleav&ge.  c,  a  diatlnct.  Fracture  conchoidal.  Tranaluccnt 
on  the  edgce.  Lusttv  adamautinc.  When  pure  coluurless, 
uauollr  red,  inclining  to  yellow-.    Streak  onmge-yellow.  Brittle. 

Beforo  the  Mowpipo  phoaphoresoea  stroTigly  j  is  inftisible. 
On  charcoal  with  soda  yield*  a  sublimate  of  zinc.  AVitb  borax 
and  aalt  nf  phosphorus  yields  the  reaction  of  umugauese. 
SnUihle  without  cft'en'egcence  in  nitric  acid.  When  exposed  to 
the  air  becomes  dull  and  coated  ^itb  a  white  cruet. 

Zd,    Kinc  BO*fl0,  oxygen  10-71. 

Analyses  a  of  granular  ppartalito  disaominftied  in  franklinite 
from  New  Jersey,  b  of  cleavable  spartalite  associated  with  mag- 
netifce  from  Sterling,  both  by  Wliituey ;  c  by  Hayes ; — 

a  h  e 


Oxide  of  tine      .     . 

.      94'45 

M-ie 

93iS 

Oxide  of  niangoneeo 

trace 

370 

>Cii 

fi'60 

Fmnklinite    .     .     , 

4-40 

F«»» 

010 

% 

0-se 

liow  by  ignition     . 

100 

— 

hematite 

0*44 

I0  foand  in  beds  with  frankltnito  and  calcite  in  the  Franklin, 
ftt4«rlinff  and  Rutgor's  iron  mines  in  Sussex  county  in  Xew 
Jr  )  near  Sparta.     It  has  also  been  found  distinctly 

CI;  1  In  iron  and  zinc  furnaces. 

Tiiv  i'urm  r  w*rt8  observed  by  Descloiseaux  in  crystals  of 
oxide  of  zinc  foruied  in  cavities  in  roasted  blende ;  j?  wub 
obi^en'ed  in  some  artiRcial  crvstalu  ohtiiiucd  from  Professor 
Wohier,  and  by  Levy  in  crystals  formed  by  sublimation  ;  v  was 
obscn-ed  by  Hausmann  and  Koch  in  ciystals  formed  in  iron 
fumocea. 


- 


107.   MIXnJM.— Native  minium;    PhilHiis.     Plomb 
Pouge ;  Hauy.     Mennigc ;  llauBmmin,  Uaidinger. 


Fracture  earthy,   even^  fLit  (*onchuidaL 
X  2 


m 


Opaque.     TjXU^i 
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0Xn>i:8,  £ABTH8,  AIO)  XCt3>B. 


resinous,   feeble. . . dull.      Aurora-WML      Streak   orange-jel 

H  =  20... 30.      O  =  4*6. 

When  slightly  heated  grows  darker,  pesumiiig  it«  bright 
colour  on  cooling.     Before  the  blowpipe  at  a  red  heat  hecoi 
yellow,  melts  very  easily,  and  is  reduced  on  charcoal.    In  hy< 
chloric  acid  is  converted  into  colourless  chloride  of  lead 
evolution  of  chlorine.     Partially  soluble  in  nitric  acid,  laariag 
a  residue  of  brown  peroxide  of  lead. 

Pb'Pb,    lead  ooee,  oxygen  9-34, 

Ocairs    massive,    disseminated   and  pseudomorphous  after 
galena  and  cerussite. 

la  found   in  Anglesea  in   veins  in  clay  slate  with  galeaftf 
towanite,  cenissite,  anglesite;  at  Grassiugton  Moor  in  Cr^^'^^r 
aud  at  CTraashill  Chapel  in  Wcirdale  in  Yorkshire ;  at  Hau 
near  Baden  Wciler  with  galena,  cerussite  and  quartx  ;  at 
in  the  EilTcl  and  Sclilaugt-uberg  in  Siberia. 


108.    PLATTNEEITE.  — Sc-hwerhleierz;    Mohs. 
bleioxyd  ;  Hausmaun.     Plattnerit ;  Hoidiuger. 

Bhombohedral. 


Ill,    a    oil,    X    120. 


ao 

ad 


00' 
60 


(fig.  29T0 


Combination,  oax.  Fracture  uneven.  Opaque.  LuRtr« 
adamantine,  inclining  to  metallic.  Iron-black  ;  acxjuiivs  a 
tarnish  and  becomes  dull.     Streak  brown.     Brittle,     o  ^  9'30i 

...9-448. 

Is  easily  reduced  boforo  the  blowpipe  on  charcoal 

Pb,  lead,  sees,  oxygen  13*38,  according  to Plattner and  Lm- 
padius. 

Is  supposed  to  have  been  foimd  at  Leadhilla. 


109.  PECKUKAX.— Pitoh-Wende;  Phillips.  Pcchurane  ; 
Hauy.  Untheilbarcs  ITran-Erzj  Mohs.  Pechurau  \  Huns- 
mnnn.     Uronine;  Haidinger, 

Cubic. 

0    iJi. 


COEACTTEi 
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Fia.  sfis. 


00' 


70"  3a 


Tncture  conchoidal . . .  uneven.  Opaque.         y^   /       \ 
Ltutro  reaiiious.     Pitcb-black,  greenish-       ^  ** 
bUck.  grej'ish-bLack.      Streak   greenish- 
bUck.    Brittle.    H  =  6'5.    o  =  e-'t...e-7i. 

lafiK^iblo  before  the  blowpipe.     With  ^   \       / 

borax  and  »alt  of  phosphorus   yieldtj  a  \  \      - 

yellow  globule  in  the  outer  fl.ime,  and  a 
green  globule  iu  the  inner  flame.     Dissolves  in  hot  nitric  acid, 
forming  a  yellow  solutiom 

TJ4^,  uranium  W78,  oxygen  15'22,  with  from  90  to  si  per 
fcnt,  of  lead,  bismuth,  iron,  arsenic,  lime,  magnesia,  aihca, 
water,  and  sometimes  selenium  and  vanadium. 

AnalvACtf  of  pechuran  from  Joachimsthal  a  by  Bammelsberg, 
h  by  Ebelmen,  c  by  Scheoror : — 

ah  € 

Oxide  of  uranium  r^  .    .    7oi6  7694  7re 

Loftd 6*20  4*33 

BiKDntii  with  pb  and  cu   .      oga  iin    0*89  1*0, 

Iron 303  Fe       3'10  — 

Araenic 113  s       o«o                     — 

Lime BSi  £*S4  oxiie  orie-od  1  — 

Magnesia o-46  S'o7  m«.mc  widt  >i5*fl 

Silica fi'30  3*48  lUicA           J  — 

"Wat«r 0-30  1*95                     4 10 

K»     0*96  ii«ny  nuner  1 

C  3*32    Bllfl  loBB  J 

It  found  at  Jolumn-Qeorgenstadt,  Wcisenthal,  Marienberg, 
Annaberg  and  Schneeberg  in  Saxony ;  at  Joachimsthal  and 
Przibram  in  Bohemia,  associated  with  torberite,  and  in  the  tin 
mines  of  Tincroft  and  Tolcam  near  Kedruth  in  Cornwall. 


110.  COHACITE.— Le  Conte. 
8.173. 


Silliman'a  Journal.     1847. 


Amorphous.    Fracture  uneven. 
R  —  80.     e  =  4-878. 

Unchanged  before  the  blo^'pipe. 
eliarmt<'ristic    reactions   of    uranium.      Readily   soluWo  ^V\i 
■^cence  in  hjrdrocMorio  ticid.    The  solution  baa  a  ^;wicu' 


Pitch-black.     Streak  grey. 
"With  the  fluxes  gives  the 


I 
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Analysis  hj  "WTiitnoy  : — 

Oxide  of  uranium  u       .     .  60*30 

Oxido  of  lead 6-afl 

Oxido  of  irou 9*ti 

Alumina 0*(M) 

Limo U'W 

Curbouic  acid  .....  7*47 

Wntcr 4'tti 

Silica 436 

Ib  found  on  the  north  shore  of  Lake  Superior. 

in.  WOLFRAMOCHER.— Oxide  of  tungsten;   Phillips. 

AVohVamoohor;  ILiusmnnn^  llaldinger.  ^M 

Earthy.     Opiiquc.     Dull.     YoUow.  ™ 

Before  the  Mowpipo  on  chftrooal  in  the  inner  flame  at  first 
becomes  blnfkiMh-l>li;L%  iiiul  tlum  blat-k.  With  aalt  of  phoa- 
phoruB  in  the  outer  flnmo  lornis  a  colourless  or  yellow  glassi 
luid  in  the  inner  lliimu  a  ^liwa  which  bei'oincH  blue  ou  cooling. 
Completely  soluble  in  alkjilies,  eHpnciidly  in  amnionia. 

W,    echeelium  7fi-8*,  oxygen  aoifl.  ^P 

Occurs  massive  investing  other  minerals.  Is  found  at  Hun- 
tingtou  in  the  Uaited  States  vrith  wul&am  and  scheelito.        ^L 

112.  MOLYBDANOCHER.  — Oxide  of  molybdenum; 
Thillips.  At'ide  mol;bdi(|ue  ;  Beudaut.  Molybdanoeher ; 
llaufiniauu,  lluidiuger. 

Earthy.  Opmjuo.  Dull.  Orango-yeUow...8traw-yellQW... 
aiskin-^L'en. 

Fusible  before  the  blov,'])ij>p.  AV'ith  salt  of  pho»phorua  in  the 
inner  ilaiiie  forniH  a  ^Iiist^  which  is  dark  while  hot,  but  which 
beeomcH  jifroen  and  tran.Hparent  ou  cooling.  Reducible  with 
Bodo.     Soluble  in  hydrochloric  acid,  in  potash,  oud  in  ammonia. 

Mo,    molybdenum  63-62,  oxygen  3348.  ^ 

Occurs  massive  and  disseminated.  ^m 

Ih  found  with  niolylfciiito  in  Sweden,  at  Linnns  in  Smaland, 
Bispberg  in  Dalarne,  at  Nummeladcu  in  Xorway,  at  Corybi 
in  Loch  Crcran  in  Scothmd,  Ptiilzcrthal  in  the  Tyrol. 


3 


113.  WISMUTHOCHEE.— Bismuth  ochre;  Phillips, 
muth  oxide  ;  Hauy.     AVismuthucker  ;  Mohs,  Hausmaun,  Il&i 
iger. 


J 


CUPBITB. 
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Prttcture  uneven... earthj.     Opaque.     Lustro    adamantine, 
1)I«!.     Yellow. ..grey.     Soft,  friable,     a  =  4'3Sl. 
Before  the  blowpipe  on  charcoal  is  eajiily  reduced.     Soluble 
in  aitric  acid. 

Bi.    bifloiuth  80*87,  oxygen  lO'is. 

AnalyMiii  by  Lampndius  : — 

Ojtide  of  bismuth   ....  8fl'3 

Bed  oxide  of  iron  ....  63 

Carbonic  acid 41 

"Water 3-1 

Occurs  massive  and  diHseminated. 

la  Pound  with  bismuth  in  Haiony,  Bohemia,  Siberia. 

114.  CUPRITE.— Eed  oxide  of  copper;  rhillipg.  Cuivro 
oxidule  ;  Hauy.  Oktaedrischea  Kupfer-Erz  ;  Mohfl.  Kupfer- 
roth  :  Hausmann.     Cuprit ;  Kaidinger. 

Cubic. 

a  100,  0  111,  d  oil,  e  sio,  y  6io,  p  isa,  g  133,  n  an, 
«    831. 
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OXIB£S,  EABTB8,  AND  ACIDS. 

Forms  and  combinations,  a,  o^  d,  ao,  oJ,  od,  aod,  odq^  oodpt 
aodn,  aodepns.  Cleuvage.  o,  surfaces  uf  cleavage  smooth,  bob 
interrupted.  Fracture  conchoidal... uneven.  SuHaco  nmooth 
and  Bplendent.  Semi-transparent... tranalucont  on  the  e4li*ie«L 
Lustre  a^lamnntine,  inclining  to  metallic.  Cochineal-red... Itad- 
grej-.     Streak  brownish-red,  shining.     Brittle.     H=rft...4'0. 

O  =  6*89. ..616. 

Before  the  blowpipe  in  the  forceps  colours  the  flame  gnwn, 
moiateaed  with  hydrochloric  acid  coloura  the  flame  blue ;  on 
charcoal  in  the  inner  flame  ia  reduced.  Soluble  in  nitric  arid 
with  ettervcacence,  in  hydrochloric  acid  without  efferveacenoe; 
and  in  ammonia. 

Gu,    copper  88'79,  oiygcn  ll'Sl. 

Analyses  by  Klaproth  and  Chenevijc : — • 

Copper 91  88*6 

Oxygon 8  ll'6 

In  attached  and  imbedded  crystals,  and  granular  or 
masses. 

Occurs  in  beds  and  veins,  especially  in  granite  and  in  «y»- 
tailine  shite  rocks,  accompanied  by  copper,  redruthite,  to"  ■■  ■ 
bomite,  malachite,  chessylite,  galena,  blende,  p^Tite,   ^- 
Is  found  in  beds  in  epneiss  at  ^foldawa  in  the  Banat,  in  bwU 
in  sandijtoue  at  Katheriuenburg  in  Siberia  and  at  Chessv  near 
liVons,  in  veins  of  tin  and  copper  ore  in  Cornwall : 
island  of  Cuba,  at  Linares  in  Spain,  iu  Saxony,  near  ^  .g.-, 
Norway,  Australia,  Peru,  Chile. 

The  fibrous  variety'  has  been  supposed  to  bo  rfaombohedralf 
and  therefore  to  constitute  a  distinct  species.     Mr.  Brooke  hu 
in  his  cabinet  a  series  of  specimens  of  this  mineral  fmm  Corn- 
wall  and   from    Siberia,    passing   from   moderately   lorj^c   »n^ 
slightly  elongated  cnibic  crystals  to  very  slender  flb^^'^.      '  '  ' 
still  retain  tlie  square  fonn.    We  have  also  examined  thr 
specimens  in  the  collection  of  the  late  Sir  Abraham  Jluuif, 
now  in  the  Museum  at  Cambridge,  and  find  these  b1«)  tn  ho 
slender  elongated  four-aided  fibres.     It  appear,**  probabh 
fore,  that  there  has  been  some  mistake  in  supposing 
fibrous  varieties  to  be  rliombohedrol. 


115.   RTTTILB.— Eutile; 
Peritomes  Titau-Erz ;  Mohs 


PhillipB.      Titane  oxid*;   ITwiy. 


ins. 
Eutu ;  ILiusmauxi,  UoiUingvr 

PjTomidfll.     101,0<H  =  82^  i/'S. 


a  iuo,  c  001,  0  101,  « 
no,  #  111^  #  nXf  t 


no,  r  %«>^  ^  «tO«  I  810, 
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Combinations.  *A,  rw,  «^m,  tfom,  sah,  esam^  esamh^ 
t$t$mh1^  etmlilft^  ezhcr,  entah,  estzamh.  Twin**.  1.  Twia-fat'e  e. 
(fig.  »37.)  Tho  axes  of  the  individuala  make  with  each  other 
u^iee  of  114°  26'  ami  q&°  ss'.  2.  Twin-face  v.  (fig.  238.) 
oe  =  64°  4l'.  The  fact's  of  the  zone  ma  are  striated  parallel 
to  their  interseotiona  with  cnoh  other;  m  sometimes  iincvcn. 
Cleavage,  a,  m  tolerably  perfect,  hut  interrupted.  Fnictiire 
OOiichoidal... uneven.  Trauslueuut... opaque.  Lustre  ndarurtu- 
tine,  inclining  to  metallic,  lloddish-brown.-.red,  sometimes  M 
iticUuiiig  to  yellow,  sometimes  to  black.  Streak  very  light  I 
brown.     H  =  oo. ..«•&.     (;  =  4-22...4-30.  ■ 

Before  the  blow])ipo  infusible  and  unchangeable.  "With  ■ 
bcrnLX  yields  a  greenish  glass  in  tho  outer  flume,  and  a  dirty 
iTolrt  gbuia  in  the  inner  flame;  with  salt  of  phosphorus  in  the  _ 
inner  fljuue  yields  a  columbine  red  ifrla.<s,  which  ou  l\\e  ftAAit\i>i^B 
of  tin  bcco7j}t*a  blue  or  violet,  So/ubli?  in  bisulphalc  o?  \M.^ttts^K^ 
In  jyowdcr  nitb  soda  melta  with  intumescence.     In  very  fi^u*! 

L  5 
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powder  soluble  wita  difficulty  in  Hot  concentrated  eulplnmc 
ttcid.     The  specific  gravity  is  not  altered  by  igniiiou. 

Tiy    titanium  OO'IS,  oxygen  S0'd7. 

Analyses  of  rutile  a  from  St.  Yrieux  by  H.  Hoae,  h  from  8t, 
Trioux  by  Damour,  c  from  Freiberg  by  Kerateu: — 

a  b  e 

Titanic  acid     ....     P8'5  97*00  08'7£ 

Ited  oxide  of  iron      .     ,       1-5  loo  S'40 

Bkeberg  found  chrome  in  rutile  fromKaring-Bricka  in  Sweden, 

In  imbedded  and  attached  cryutale  and  massive,  in  vcin»  iu 
early  rocks  -n-ith  quartz,  felspar,  mica,  tounualine,  or  in  bedj  of 
magnetic  iron  ore  with  malai-olito  and  garnet,  also  disseminated 
in  rocks.  Imbedded  in  quiirtz  at  Kosenan  in  Hunjfary,  on  the 
Bacher  in  Stiria,  at  Snarum  and  Modum  in  Norway.  In 
implanted  crystals  in  the  Saualp  and  near  Windi»ch-Kup|H-l  iii 
Karinthia,  Schollkrippen  near  Aschaffenburg,  Teinacb  in  Stirift, 
Pfitach  and  Lisenz  in  the  Tvrol,  yaUburg,  near  Freiberg. 
Missive  at  Giingehansel  near  retsehau  in  Bohemia.  In  beds 
of  iron  ore  at  Arendal  in  Norway.  Acicubir  crystals  eacloaed 
in  quartz  and  net-like  aggregations  occur  principally  in  Switicr- 
land  and  Savoy.  In  pebbles  and  crystals  in  alfuviiim  near 
Jung^voschitz  and  Malonitz  in  Bohemia,  in  the  gold  wa»hing« 
of  Ohlapiaa  in  Transylvania,  Ceylon,  at  St.  Yrieux  in  France, 
Horcajuelo  near  Vuitrago  in  the  province  of  Burt,'.  n. 

In  Sweden,  Siberia,  South  and  North  America.     In  >  t 

Cairngorm,  in  quartz  and  calcite  at  Cmig  Cailloach  neai-  ' 
in  quartz  in  Ben-gloe.     In  gneiss  in  the  Isle  of  Burray.    in- 
land ;  in  quartz  in  Fife  and  Crianlarich  in  Perthshire. 

Crystals  of  rutile  are  frequently  attached  to  the  hematite  of 
St.  Gotthardt  in  such  a  manufr  that  the  faee^  a,  0  arc  toj 
nearly  parallel  respectively  to  the  faces  o,  r  of  the  hematite. 

The  jyiiueralogical  Museum  at  Cambridge  contains  »crend 
twins,  in  which  the  axes  of  the  iudividaals  moke  with  eodb 
other  an  angle  of  64°  44'.  These  were  described  in.  the  '  Philo- 
Bophical  Magazine*  for  October,  1840. 

116.  BROOKITE.— Brookite;  Phillipa,  Beudant  Brookxt; 
Mohs,  llausmann,  Ilaidingor. 

Prismatic.  oii,oio=*i*4a'*3;  ioi,ooi=r43°«l'7;  llO»loo=4f*M*. 

0  100,  b   010,  e  001,  a  ou,  y  ou.  </   «03,  /  aoi.  m  U<K 

I    ISO,    k    140,   p    9  11 0,  y  4s;so.  0    111,    n    9ii,   10    m, 

4   sit,  a  312,  4   sas,   r   m,  u   vi\^  i   134.  r    na^ 

•^  losa,  $    us  18. 
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opaque.     Lustre  adaiiiantinei  inclitung  to  utetaJlic.     The  o^iie 

axes,  »een  in  tnr  through  the  fm^cs  &,  he  in  a  plaue  \> 

and  make  angles  of  17°  45'  with  a  normal  to  &■ 

brown,  reddish-brown. ..hyacinth-red.     Streak  ycllowi«h*wiute. 

Brittle,     n  =  60.     a  =4136... 4i7o. 

Infusible  before  the  blowpipe.     Soluble  in  salt  of  phasi 
to  which  it  imparts  a  brownian-yellow  colour,  and  in  hhi..^  . 
of  soda.     In  powder  soluble,  like  nitile,  in  concentrate  wl* 
phurie  acid.      After  ignition  over  a  spirit  lamp   for  tlire^ 
quarters  of  an  hour,  its  speoiiic  gravity  becomes  4'IOS,  JfXJ 
nearly  the  samo  as  that  of  rutile. 

Ti,    titanium  60*13,  oij'gen  80'87. 

Analyses  of  brookite  a  by  H.  Eose,  h  from  AJtan  in  the 
(o  =  3*81  ?)  by  Hermann : — 


a 

h 

Titanic  acid   .     .     . 

.     8959 

94-00 

Bed  oxide  of  iron    . 

1-41 

4-60 

Loss  by  ignition 

— 

1-41 

In  attached  crystals  near  "Bourg  d'Oiflans  in  Dauphin^  wit 
latase,    albite,   quartz    and    crichtonite,    at    Ti'to-Noire    nei 


iritfa 

anatase,  albite,  quartz  and  crichtonite,  at  Ti'to-Noire  nev 
Chamouni  in  Savoy  with  quartz,  in  Steinthal  near  Amatag  in 
the  Canton  of  Uri  with  anatase,  adularia,  quartz,  calcite,  in  tbfl 
gold  stream-works  of  Altan  between  Miask  and  Slatoust  in  the 
Ural,  combinations  fl.,.iO;  Tremadoc  in  Caernarvonshire  with 
quartz ;  iu  extreuiely  minute  crystals  at  Biancavilla  on  Mont* 
Calvario  near  ^-Etna.  A  variety  of  brookite  in  opaque  bbick 
crystals  implanted  on  quartz  (arkansite)  from  Ikl:) 
Hot  Springs  County,  Arkansas,  exhibits  the  t 
hcmex..v.z,  differing  greatly  in  appearance  from  tho.-.o  ul'  Uu; 
European  varieties,  in  consequence  of  the  fluiallne^a  of 
faces  b.  (fig.  242.)  o  =  4085,  accx)rding  to  ANTiitney,  a 
less  than  that  of  brookite  from  other  localities,  in 
quenoe  probably  of  a  slight  intennixture  of  quartz,  from  wl 
it  was  difBcult  to  free  it  entirely.  This  ia  most  likely  the 
of  the  low  density,  o  i=  3'899...3t>49,  obbiined  by 
berg.  A  qualitative  analysis  by  AVhitncy  showed  it  to  coi 
of  titanic  acid  with  a  trace  of  iron.  Itainmelaberg  found 
at  least  94  per  cent,  of  titanic  acid, 

Tlie  forms  i',  /,  o,  i',  n,  -u?,  h  were  tirat  ob»ervod  bf 
Brooke  in  crystals  from  Snowdon.    r,  «,  *,/,  g^p  werfr  i 
by  V.  Kokscharow  iu  crystals  from  the  I'ral.     The 
ao  very  uneven  that  the  symbol  of  the  form  •  . 
miued  with  ccrtaintr;  it  may  be  U  4  14.    Tb- 
vrobablf  al«o  doubtful. 


AT^XTASH. 
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117.    ANATASE.  —  Anatase;    Phillips.      Titane   anatase  ; 

Kl^^nuui(laIc8  Titan-Erz  ;   Mohs.     Anataa  ;    nausmaniij 
ger. 
midal.     101,001  =  60°  38'. 
c  001,  9   101,  q  aoi,   u   105,  m  110,  p   ni,  z    113,  r  us, 

V     117,    <     5  1  10. 

no.  243. 
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Form  and  coinbinations.    /»,  cp,  rp^  rp,  «p,  jyy,  cr*p, 
eepm,  cepq,  ccej),  crpt*^  ^'^PQ*  cvp^q-      Surface  very  smouth  and 
brigbl.      The   fiicea  w,  aiiJ  ftometiines  j?,  tttriated  parallel  to 
their  intersititioub  with  each  other.     Cleavage,     r,  p  both  very 
Derfert.     FriR'tun?  conohoidul.     Seini-tninsparent...tra.n8luoent. 
Lmitre  mlmiiautiui\  inclining  to   uitftallic.      For  thu  brightest 
part  of  the  flolar  pnectrum  /i  :=.  a'BS-i,  fi   =  2*403.      Indigo- 
muc.bliiok,  h^ocinih-rcd,  honey-yellow. ..brown,  seldom coluur- 
W.     Streak  white.     JJrittle.     ii=65.,.00.     o  =  3-83.. .383. 
l^Y  I.m^  crmtinued  ignition  tho  specific  gravity  incpcaeea  till  it 
>  o*^ual  to  that  of  rutile. 
-  -   -^)horesees  auddenij'  whon  heated  bofoTO  tbo  \i\ow\fcV^. 
hfw/l/At      With  borax  welts  into  a  glass  vrl^lcU  bcconx^a 
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yellow  and  at  last  violet-blue  in  the  inner  flame.  Soluble  with 
diiHcult)'  iu  salt  of  phosphorus  into  n  bead  which  becomes  blue 
in  the  inner  flame.     Is  not  decomposed  by  acids. 

Ti,    titanium  6013,  oxygen  3087. 

Analyses  of  anatase  a  from  Bourg  d'Oisana,  h  from  the 
Bnuilsj'both  by  H.  Bose;  c  from  the  Brazila  by  Damourr— 

a  b  c 

Titanic  acid      .     .     Wia  09*76  M'M 

Bed  oxide  of  iron .      075  0*26  1*11 

Oxide  of  tin     .     .       —  —  O'SO 

In  att-ached  and  imbedded  crystals. 

la  found  in  murow  irregular  veins  in  granite  and  mica  slate, 
Bssociatod  with  quartz,  epidote,  axinito,  felspar,  near  Bourg 
d^Oiitaua  in  Dauphiuc> ;  in  mica  slate  in  the  valley  of  Maggia  in 
the  Canton  of  Teaain,  and  in  the  valley  of  Tavetsch  m  iW 
Qriaona,  in  the  Canton  of  Wallis,  in  Salzburg,  at  Lichteuberg 
and  near  Hof  in  the  Fichfcelgebirge,  near  Aachafl*enburg,  in 
granite  in  Cornwall  and  Spain,  in  many  parts  of  the  Ural,  ia 
crevices  in  clay  slate  near  Hof  Dale  in  the  parish  of  Sliriro  in 
Norway,  in  the  sand  of  a  brook  in  which  dmnionda  are  found 
near  Itabira  de  Matto  Dentro  in  IVIinas  Geraes  in  the  Braxils- 

Copper-red  cubic  crystals  of  Ticy  -j-  aTi"?*,   titaniiun  Tr< 
nitrogen  1811,  carbon  3*8fl,  are  not  unfrequently  found  La 
lie4u-ths  of  iron  furnaces.     When  these  are  ignited  iu  an  at 
sphere  of  the  vai>our  of  water,  they  are  converted  into 
aggregation  of  crystals  of  auataae. 


118.  CASSITERITE.— Oxide  of  tin;  Phillips.    Etaia 
Ilauy.     Pyranuihdes  Ziun-£rK  ;  Mobs.    Zinnstein  ;  Hm 
Kassiterit ;  Haidinger. 

Pyramidal.     101,001  =  36*^  66'-S. 

c   001,  a   100,   e   101,  to   601,   m    lio,   h    SIO,  r  3S0,  *   IU, 
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no.  M7. 


TI6.  848. 


aud  couibmatiaus.     «,  sa,  zhj 
BtfUy  ntamy  ettzm,  eesam^  eszmr,  ces- 
itmhr,  eaafmhr.    Twins.     Twin-lace  e. 
The  axes  of  the  individuals  make  with  each  othpr  angles  of  lis**  10* 
and  67°  6o'.     The  faces  c  rough,  m  often  uneven ;   *,  e  some- 
timefl  striated  parallel  to  their  iiitereectiona  with  each  other ; 

fO,  m^    r,   h  aometimes  striated  parallel  to  their  intersections 

■■Ml  each  other.     Cleavage,     a,  m  not  very  distinct ;    p,  tracee. 

^^eturo  imperfect  conchoidal... uneven.      Semi-transparent... 

f  opaque.  Lustre  adamantine.  Colourless,  grey,  yellow,  red, 
brown,  bhu-k.  Streak  light  grey,  in  some  varieties  light 
brown.      Brittle,     n  =  «o...7'o.     o  =  0'8...7O. 

Bofore  the  blowpipe  alone  unchangeable.  On  charcoal  in  the 
inner  flame  with  soda  is  reduced  to  metallic  tin.  On  platinum 
foil  with  soda  some  varieties  jneld  the  reaction  of  manganese. 
Is  not  acted  apon  by  acids.  Can  only  be  decomposed  by  fusion 
with  alkalies. 

Sn,    tin  78*es,  oxygen  «i-38. 

Analyses  of  casaiterite  a  from  Altemon  in  Cornwall,  h  from 
SoKlarkenwald  by  Klaproth,  c  from  Finbo  near  Faldun  by 
Beraelius : — 


Oxide  of  tin     ...     .  98*03 
lie*!  oxide  of  iron      .     .      oaa 

Silica      , 076 

rolurobic  arid      ...       — 

Peroxide  of  wajjgtmese  .  ^ 


b 

90*38 

073 


03*6 


oa 
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In  attached  and  imbedded  ciystaU,  and  iu  dmses,  reni 
botn'oidal,  fibrous  and  gnmultir  masses ;  pseudomorphotu^  oftfT 
felapar. 

Occurs  in  veiaa  and  beds  and  disfieminnted  in  jn^uite,  gui 
porj)hjTj-,  mica  slate  and  clay  elate,  accompanied  by  qi 
mica,  fluor,  apatite,  topaz,  tourmaline,  ber\l,  wolfram, 
mispickel,  &c.,  and  in  alluvial  depotdta.  Is  found  m  Axi^ 
the  east  coast  of  Sumatra,  Siam,  Pegu,  Midacoa  and  in  iha 
iabmd  of  Banca ;  in  Cornvrall  at  St.  Just,  St.  Agnes,  BedruU, 
Penzance,  <t-c. ;  in  Bohemia  at  Joacbimsthal,  Flatten,  Gnupeo, 
Zinnwald,  Schlackenwald,  Schcinleld,  Abertham ;  in  Sniony  Bt 
Alteubepg,  Ehrenlriederadorf,  Kibenstock^  Zinnwald,  lirpiten« 
bninn,  Jolmnn-Georgenstadt,  Geyer,  Marienberg ;  in 
quantities  at  Querbach  and  Giehren  in  Silesia;  in  Gkii 
Spain  ;  in  France  at  Vaulrr  near  Limoges,  at  P}Tiac  uetf 
Nantes,  Vilder  in  Morbihan  ;  in  Mexico  and  Chile  in  allurian; 
in  Sweden  at  Broddbo ;  in  Kussia ;  in  North  and  South  Americs. 


119.    BRATJNITE.  — Brnunite  ;     Beudant.      Brachy^ 
Miiugan-ErK ;  Mohs.     Rartbraunstein ;  Hausraann.     Brsusd ; 

Haidiiif^er. 


Pyramidal.     101,001  =:  64°  i9'-6. 
C    001,    0     101,    <     SOI,    X     311. 
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Combinations,     et,  r#,  rr,  cts.     The  faces  t  less  )—•">-' 
«,  and  Bomctimes  faintly  atriatod  parallel  to  their  1 
with  e\   e  sometimes  slightly  convex;   *  unr-  - 
parallel  to  their  intersectiona  with  «;   x  si;  IJ 

Cleavage,     tf,   perfect.      Fraetun.'  uneven,     (.'pai^ur, 
metoUie,  impertect.     Baric  brfmnish-black.     Strrak  broi 
black.    Brittle,    a  =  6*0.. .05.    o  =4$.. .4-9,    Conduela 
tricitv. 

Int'ii»ibU'  before  the  bluw|npe.     1- 
bonii  iujij  .talt  of  pliosjihorua  Ui  tW 
pfon  in  the  inner  fl&mo,  i;«pec'uv\\^  vUxKt  Vur.  vidzVAKx^^ 


PmOLaSTTE. 

In  powder  soluble  in  hydrot'hloric  acid  with  evolution  of  clilo- 
time. 

J4-n,    manganese  00'«e,  oiygon  30*S4. 

Aiiftlypcs  of  braiinite  a  from  Eglersburg  by  Turner,  b  from 
BotiunliUeii  in  Oevre-Tellemarken  by  Toiiaager: — 

a  b 

Manganese  ....    e7'44      An      eo'M 

Oxygen 29-35       t  1*67 

Barytes 2-62     silica       e'46 

Water 0*95  2-06 


I 


4 


In  small  attached  and  imbedded  cryatalB,  and  granular  masses. 

Is  found  in  veins  in  quartzose  porphyry  with  other  ores  of 
iittiiganese  and  baryte  at  OehrenBtock,  Eglersburg  and  Fried- 
nrfirode  in  Thuringia,  at  Sehmalkalde  and  licimbach  in  Manns- 
ibld,  and  Streitberg  near  Neuenkircheu  in  Westphalia,  with 
amphibolo  at  St.  Marcel  in  Piedmont. 


120.  PTROLUSITE.  —  Pyrolusite;  Dufrenoy.  Prisma- 
tisches  Mangan-Erz ;  Mohs.  Weielibrauusteiu  ;  Huufimonn. 
Pjrolusit;  Haidinger. 

;  101,001  =80°  O';  110,100=46' 60', 
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)th,  frequently  mther  uneven  ;  a,  5,  m  striated  parallel 

to   their  intiTsectious  with  each  other.      Cleavage,      m,  a,  b 

^^■tinct.     Fracture  uneven.     Opaque.     Dark  steel-grey... light 

^Kn-black.    Streak  black.     Brittle.     H  =  20. ..2*6.     o  =  4*7... 

^Hk.     Is  a  good  eouductor  of  electricity. 

I^B  Infusible  before  the  blowpipe.     On  charcoal  in  a  strong  heat 

'   l)ec(>me8  reddish-brown.     In  the  outer  ttame  imparts  a  violet 

colour  to  borax  and  salt  of  phosphorus,  which  disappears  iu  the 

mner  flame.    Soluble  in  hyorochloric  acid  with  abundant  evolu- 

of  chlorine. 


mauganesc  e3'27,  oxygen  S6'7fl. 
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Analyses  of  prroliiBite  a  from  Undenaes  bv  Ai  _   ^ 

from  Egleriiburg,  c  from  an  uuknown  locality,  both  by  Ttinflf, 
d  from  llmenau  by  Scbelfler ; — 

a 
Bed  oxide  of  manganese  licnii^    83'&6 

Oxygen li'sa 

Barytea — 

Lime — 

Alumina — 

lied  oxide  of  iron     ....       — 

Silica ^- 

Water 1-B8 

In  attached  crystals,  reniform  and  botryoidol  maascs,  cont- 
paot,  earthy,  pscudomorphous  after  calcite,  manganite  sod 
polianite,  in  veiua  in  porphyry,  ^ciss  and  other  rockH,  in  bed» 
with  peilomekne,  hematite,  gothite,  baryte,  chalybitc,  calcius, 
aragouite. 

Is  found  at  Hmcnau,  Friedrichsrodp,  Eglersburg,  Kcinweg  in 
Thuringifl,  Vorderehrensdorf  near  Miihrish-Trubau  in  Slorant, 
in  the  Harz,  near  Zellerfeld  and  Goelar,  and  occaaionuUy  »t 
Ihlefcld,  pseudomorphous  after  monfjanite  and  calcite ;  at  Jo- 
haun-Oeorgenstadt  m  Sosony,  Hirschberg  in  Westphalia,  the 
Sudt'lzcche  near  Flatten,  and  many  veins  of  ipt»n  ore   '■ 
mining  districts  of  Bohemia;  in  beds  of  chalybite,  oj-j 
when  decomposed,  in  Stiria,  Carinthia  and  Heasia;  in  vt  .u-    t 
chalybite  and  hydrous  iron-oxide  in  Sayn,  Streitbcrg,  HnHi  r:  r  • 
and  Herdorf  near  Siegen,  and  near  FriedewuM.  K 
Hamm  in  AVcstphalia,  Schnanhenreuth  and  Hiri^' 
Arzberg    in    Baireuth,    Schwarzenthal    in    the    Kir-'  ' 

Wttidhofen   on    the   Tluiia    in   Austria,    Konrad^^-viiia^..   

Heinerz  in  Silesia,  Maczkamezo  in  TransylvanitL,  Villa  Jitcca  in 
the  Braxilti. 

Varvicito  which,  according  to  the  analysis  of  Fhilllpa,  connsti 
of  manganese  63*3,  oxygen  317,  water  s,  is  supposed  to  bo  ft 
mechanical  mixture  of  pyrolusite  and  mauganite. 


121.  POLIANITE.— Polianit;  Breithanpt,  Haidinger. 
Prismatic.   0ii,0J0=57^i3' ;  lui^ooi^ai*' (/;  iio.i'Hi=4^^ 


(Bg.  251.) 
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faces  a,  wi,  h  are  striated  parallel  to  tlieir  intoraections 
:h  other.  Cleavage,  a.  Opaque.  Lustre  metallic, 
Light  steel-grey.  Stroak  grey,  n  ^  6'6 . . .  7*0.  a  = 
Chemical  characters  the  same  as  those  of  pyro- 


manganesc  ^'27,  oxTgen  30*73. 

juifl  of  poliaitite  from  the  Maria  Thereaia  mine  near 
by  PUttner: — 

Bod  oxide  of  manganese  Uafin     ,     ,     .  87*27 

Oxygen 12-11 

Bed  oxide  of  iron  and  alumina     ...  017 

Water csa 

Silica 013 

runcl  in  the  Procopzecho  and  the  Maria  Thereaia  mino 
bitten  in  Bohemia,  the  Adam  BLeber  mine  at  Schneeberg, 
UMum  Stollti  near  Johonu-Georgenatadt,  SpitKleute  near 
;  Htrsch  near  Gtcyer  in  Saxony,  the  Eiaeme  Hardt 


rrdiug    to    Hai  dinger,    polianite    ia    pBcudomorphous 
e  in  the  form  of  pyrolusite. 

CBEDNEBITE.— Mongankupferoiyd ;  Hausmami. 
[que. 

pTBige  Tery  perfect  parallel  to  the  end  faces  of  an  oblique 
perfect  parallel  to   the   lateral  faces.      Fracture 


Opaque.  Luatre  metallic  on  the  principal  cleavages, 
Bght  on  tlie  other  cleavages.  Iron-black.  Streak  black, 
bg  t-o  brown,  n  =  4*5...50.  o  =  ■i'89..,B-07. 
the  matrass  exfoliates  and  loses  its  lustre.  Before  the 
llpo  with  soda  on  charcoal  ^^clds  a  malleable  bead  of 
r.  With  borax  in  the  outer  flame  forms  a  violet  glass ; 
inner  tlame  a  Kreen  glass,  which  at  last  beeomes  red  and 
In  nitric  acid  the  oside  of  copper  is  dissolved,  leaving 
residue.  Is  readily  soluble  in  hydrochloric  acid  with 
n  of  chktriue,  forming  a  greeu  solution. 

lysia  by  Credner: — • 

Oxide  of  copper  Cn i3'85 

Oxide  of  manganese  Unita     .     .     6573 

und  in  cleavable  cr^vnular  masses  with  pyrolusite  and 

to  at  Friedrichrode  in  Thuringia, 
erito   is   liable  to   decomposition,   in  con8e(\ueT\e©  la^j 
the  c}et>vfig^fji  become  motv  distinct,  the  colour  cUaiv^ 
'nh-bJuo,  H  ia  reduced  to  3'5j  and  O  to  i  71. 
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Combmations.  or,  rw,  m,  on^  rm,  rhq,  roe,  orij,  sir..n.a, 
ir^,  om..y,a,w,  orftu..y.fi.yi^  ornea,  omes,  omtq,  ornt^fji,  rnyu-.i^ 
wnedi  omeTT^Of  rncifuhz^  ornbeji..a,u,  orahefUf  ontabint,  ombe- 
tvefih.  T\\e  facea  o  usuxiUy  smooth  and  plane,  sometimes  stri- 
tted  parallel  to  tlie  intenteotioua  with  r;  r  striated  parallel  to  the 
intereeotions  with  n;  y  uneven,  frequently  curved,  striate<l  pa- 
rallel to  the  intersections  with  u;  e  sometinies  curved,  but  always 
KBOotli ;  X,  w,  h  striated  parallel  to  their  intersections  with  o. 
Twina.  1.  Twin-face  o,  2.  Twin-iace  r.  Cleavage,  o,  r 
more  or  less  distinct ;  e,  traces,  o  is  perhaps  not  a  tnie 
cle«va|»e,  but  merely  a  pkne  of  union.  Fracture  conchoidal... 
uEeren.  Opaque ;  very  thin  laminae  are  translucent  and  blood- 
pp(i  by  transmitted  light.  Lustre  metallic,  /i  =  3'19,  /  =  38S. 
Dark  steel-grey... iron-black  ;  sometimes  iridescent,  except  o. 
Streak  cherry-red...  reddish-brown.  Brittle.  H  =  6'6...0-5. 
a=6*o...6'3.  Sometimea  feebly  magnetic.  Conducts  elec- 
tncitv. 

Infiiaible  before  the  blowpipe ;  in  powder  becomes  black  and 
magnetic.  Imparts  a  yellow  colour  to  borax  and  salt  of  phos- 
phorus in  the  outer  fliune,  and  a  green  colour  in  the  uiuer 
fiime.     Is  Teiy  slowly  soluble  in  warm  hydrochloric  acid. 
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W  In  attached  crystals  ;  bol  r 

Bcaly,  granular  and  earthy 
phannacotfiderit^,  fluor,  calyi. 
Hematite  occum  ehiefly  in 
and  aa  an  ingredient  of  soin 
limation  in  the  crevices  of   > 
at  the  present  time ;    also 
used  for  glazing.     Is  found  • 
Caravatti  in  the  Grisoofl  ai 
Framont  in  the  Vosges,  All 
Capao  in  the  Brazils,  Thm 
imbedded  in  the  dolerite  of  ' 
the  vaUey  of  the  'VVerra,  St. 
wall,   Cumborlicad    in  Lana; 
riueuburg   in   Siberia.      (.'r\ 
found  on  Vesuvius,  A^iun  a' 
Puy  de  la  Chopine  in  Auvn 
of  syenite  at  Meissen  in  Sa\ 
Transylvania.     It  occurs  in 
Fichtelgebirge  in  Bavaria,   I 
Bobschau   in   Iliingarv,    i' 
parts  of  the  Brazils,  i 
keld   in    Perthshire,  Lv-...i 
Massachusetts,  Stiria,  Car. 
Siberia.     It  occurs  massivi 
livara  in  Lulea  LappmnrU, 
shytta;  Kalstadt  mine  ncji; 
Sftizhurg,  the  Tyrol,   lit-- 
Wurtombcrg,  Lanca*hire, 
Airiea.     It  occurs  pscud^h 
nado  in  Minaa  Geraes  in  i 
near  Iserlohu,  after  gothii' 
According  to  Mohs  r/ 
rr^  =  oa*-  5o',  a  value  tn-n-.- 
obtained  from  a  vtry  - 
tioiL,  and  affording  th.    v. ..4. 
The  latter  value  hoa  ooummii 
treatise 
^yhca  the  vapour  of 


U.MSNXTB. 

through  a  rrd-hot  tube,  the  rapour  is  decomposed  into 
cUorint^,  oxygen  and  oxide  of  chrome,  €r,  elirome  BO'99,  oxygen 
ao'Ol,  which  is  deposited  on  the  interior  of  the  tube  in  small 
twin  crystolB,  the  individuals  of  M'hich  resemble  tho  combina- 
tion oran  (tig.  25-*)  of  hematite,  with  which,  ilmenite  and 
ooruuduiu,  it  is  isomorohous,  baring  veiy  nearly  the  samo 
angles.  In  these  crystda  r/  =  bi°  6'.  The  twin  face  is  r. 
They  have  a  perfect  cleavage  parallel  to  the  faces  r.  Lustre 
ic,  inclining  to  adamantine.  Greenish-black.  !:itreak 
green.  H  =  9*0.  o  =  5*21.  "When  a  six-sided  crystal 
latite  was  placed  in  the  tube,  the  oxide  of  chrome  waa 
isited  upon  the  cr}'stal  of  hematite  with  the  faces  and 
rages  of  the  latter  parallel  to  those  of  the  former,  as  hap- 
i  frequently  in  other  cases,  when  crystals  of  one  of  two 
)hou8  bodies  are  deposited  upon  a  crystal  of  the  other. 

ILMEXITE.— Per  oiidul^  titan^  ;  Hauv.     Axotomes 
n-En ;  Alohs.    Xibdelophan  ;  Hausmann.    Ilmenit,  Crich- 
;  Haidinger. 

Ehombohedral.     loo,iii  =  57°  80'. 

0  111,  a  oil,  b  2TT,  /  4TT,  r  loo,  e  on,  «  In,  ^  311, 
p  322,  fl  131,  X  loi.  i  truncates  the  edge  or.  The  forms 
«,  X  are  frequently  heudhedral  with  parallel  faces. 
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Combinations,    w,  ora^  ore,  orn\  oen,  oer$n\  ol^mna,  op,  opJ, 
oplax\     The  faces  0  striated  parallel  to  their  intersections 
with  r.     Twins.     T>«'in-{ace  0.    Cleavage.     0,  more  or  less  per* 
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feet;   r,  indietinct.     Fracture  concboidAL     Opaque.     Lni4-n 
metnllic,  injpcrfeft.     Iron-black,  aoniotiinea  passing  u}^ 
grej".      Streak   bliw;V,   in   the  variety  from   Speeaart   ^ 
GiJtthnrdt  brown.      Brittle.      ir  =  6*o...e'0.     o  =  4'0i5...6'U. 
More  or  leas  magnetic. 

InfusiblB  before  the  blowpipe.  With  salt  of  phovpborui  b 
the  inner  flame  forms  a  re«  f^laaa.  Imparts  a  blue  colour  Uj 
hot  concentrated  sulphuric  acid  without  dissolving,  In  fioc 
powder  soluble  in  concentrated  hydrochloric  acid.  "When  the 
solution  is  concentrated  as  much  as  possible  without  being 
decomposed,  it  vields  a  precipitate  of  titanic  acid  ou  being 
largely  dilute<l  with  water  and  boQed  for  a  cousidenible  time. 

Analyses    of   ilmenite    a   from    Gasteln,    o  =  4*0tf£...i1 
by  V.  k.obell.    b   from   St.  Cliristophe  near  Bourg   d'Oi 
o  =  4'727  (crichtonite),  by  Marignac,  e  from  the  Ilmen  uu 
tains,  o  =  47a.. .V8l    (ilmenite),  by  Mosander,  d  from 
Bund,  a  =  4'76i,  by  H.  Rose ;  e  from  Washington,  g  =  4'9M.m 
6'0l«  (washingtottitc),  by  Marignac,  f  from  Spessart^  a  = 
...6'13,  by  V.  Kobell,  y  from  the  Biimenthal  in  Wallia,  o^  *' 
bv  Hammelsberg : — 


Analyses  of  ilmenite  from  the  Ilmcn  mountaina  A  by  Mo 
Bonder,  i  by  Delesse,  k  from  Egeraund  by  v.  Kobell,  /  Cwta 
Connecticut  by  Kendall,  w  from  Udewalla  by  Flantamour,  ji 
from  St.  Gotthardt  by  v.  Kobell :— 
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m 

AualvBea  of  ilmenite  o,p,  q  from  Arcmljil    r  x_  t  fmm 
Hund,  all  by  Mosaudor : — 

O  p  1  r  » 

Titanic  acid    .     .    S0'4i      2.110      23-60      antu      43*6T 
Red  oxide  of  iron    ssaa     wov     wfcv     vi'Vk     ^a*. 


ILitEKITE. 


of  iron 


of  chrome 
lOziiooftin   . 
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20-0* 
0-49 

1-94 

O'fia 

007 


;ppO0ed  by  H.  Rose  and  Scheerer  that  the  titanir  acid 
from  the  comhiniition,  during  the  analysin,  of  the 
of  titanium  (fi)  »-ith  part  of  the  oxygcu  of  the  red 
of  iron  (*»),  converting  a  portion  of  it  into  protoxide  of 
iron  (re).     According  to  the«e  news,  the  true  constitution  of 
th£  liifierent  varietieu  of  ilmenite  would  be  as  follows  : — 
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m 

/ 
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U'09 

47 -M     42-59 

40-99     38*25     20'13 

14-01 

13*39 

8'fiB 

44-31 
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L   Iq  attached  and  imbedded  crrstalfl,  granular  and  lamellar 
^■Vnefl,  diHseminated  and  in  angular  or  rounded  grains. 
p  It  is  found  with  dolomite  in  talc  at  Gastein  in  Salzburg 
{om',  oeran'),  Lappacb  in  the  TjtoI,  in  miascite  on  Lake  llmea 
near  Miaak  in  the  Ural  {ores,  oretnT),  in  Norway  at  Tvedestrand 
in  garnet   {ora,  orea)^  Friedricbswam  in  ziroou-Byenite,  Eger- 
Bamle  near  Kragproe  {oran«m)^  Arendal  iu  beds  of  mag- 
Bodenmais  in  Bavaria,  Bourg  d'Oisnns   in  Dauphin^ 
Ite,  the  combinations  containing  tho  form  p)  in  drusy 
with  quartz,  albite,  anatase,   brookite,  Spessart  near 
fenburg,  with  rutile  at   >[alonitz   near  Klattau  in  Bo- 
hemia, St.  Qotthardt,  in  isolated  grains  in  allunum  nt  Iscrwiese 
in  the  Riesengebirge,  in   the   gold  stream-works  at  Ohlapian 
in  Transylvania,  in  the  United  States  at  Washington,  Lichheld, 
AVesterlev  and  Goshen  in  Massachusetts,  Essex  in  New  York. 
Tbe  combination  oCer^na  occurs  in  crystals  from  Hamburg  in 
New  Jersey,  in  Mr,  Brooke's  collection. 

According  to  Mohs  rr^  =  94°  i'.  Tlie  values  of  rr  obtained 
by  Breitbaupt  for  varieties  from  different  localities  are  as  fol- 
lows:— 


Kia»k. 

d^Oisans 


if 

£3-5 


Tavetschthal 
Tvedestrand 


60 


Mohsite  is  perhaps  ilmenite.  Rhorabohcdral.  o  in,  a  on. 
The  value  of  yj/o  in  mohsite  approaches  to  that  of  \lo  in  hema- 
tite.    If  wc  suppose  ip  to  be  564,  a  will  be  7^i,  and  r  lo  l  l. 
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na.  S4 


Ort'  00"  0 

^^o  07  80 

to  60  fll 

ao  7B  18 


^'        30°  53' 

cc'          8a  38 

>/'J''  100  17 

a</  116  0 


No  cleavage  observable.     Fracture  con- 
choidaL      Opaque.      Lustre    metallic.      Iron-black. 
Scratches  glass  very  easily.     Not  magnetic.     In  twin 
(twiu-lace  o)  on  (juartz  coloured  by  cblorite.     In  sup] 
have  been  found  in  Dauphinc. 


125.  COHUNDUM.— Corundum;  Phillins.  Co? 
Hauy.  llliomboedriscber  Korund  ;  Mobs.  Tnonerde ; 
manu.     Korund ;  Haidinger. 

Bbombobedral.     100,111  =  57°  34'. 

0    111,  a   oil.   b    fill,   /  523,  r    100»  d    ui.  3   Mfjl 
«     III,     n     131,     c     S    10   4,     iO     143,     K     205,     r      165, 
B     107,    r     1  18  11,    p     575»   ^     4ll,    »     6U. 
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FIG,  267. 
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ibinations.     oa^  or,  ar,  rn,  zn^  era,  om^  orz,  onz,  o\ 

orm$h,  obsQn^  oarrjnp,  oarnrv^s.  The  f/urcs  o  are 
lod  pnmllel  to  their  intersections  will\  r,  und  aometiinefl 
to  their  iutersectioiiti  with  a.  The  faces  of  the  zones 
striated  pnrallel  to  their  intersoctiona  with  each  other, 
ttaU.  Twin-fftoe  r;  trcqiienttv  repeated  in  parallel 
iettvage.  r,  o,  in  many  varieties  perfect,  but  interrupted, 
pliines  r  aro  frequently  merely  faces  of  imioii.  Frarturo 
tndai... uneven.  Transparent.. .tranalucent  on  the  edges, 
vilpeoo*  ;  o  in  eomo  varieties  pearly.  /i  =  1*769, 
■'7i\i.  Colourless,  white,  usually  blue  or  red,  also  green, 
brown,  ffrey.  Sometimes  diflerent  parts  of  the  same 
Irr^rstal  have  different  colours,  as  blue  and  red.  blue  and  white, 
Srcfl  and  white.  Some  rarieties  are  opalescent,  and  show  a  six- 
jwrcd  etnr»  having  Its  centre  in  the  axis  of  the  cri'stal,  especially 
'^hcn  the  end  is  gK>und  convex.  By  transmitted  light  some 
Jinvieties  appear  green  in  the  direction  of  the  axis,  and  blue  in  a 
:.ion  perpendicular  to  the  axis.  On  looking  through  a  blue 
al  in  a  direction  parallel  to  o,  its  colour  is  prussian  blue 
the  light  is  [Kilari/cd  in  a  {>lnne  ]icqH*iidicular  to  o,  and 
'II  when  the  light  is  poUriy.ed  in  ii  plane  parallel  to  o. 
atal  viewed  in  the  same  manner  is  red  or  very  light 
according  aa  the  light  ia  pr>larized  in  a  plane  perpon- 
or  pamllel  to  o.  n  =90.  o  =  3'93...4*08. 
luniblc  before  the  blowpipe  either  alone  or  with  soda, 
in  borax  and  salt  of  phosphorus  with  great  d\{&c\\It^^ 
;ctly,  forming- a  tmt^fMrent  glasi.  With  aoWtvou  ol 
If  2 
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cobalt  in  the  outer  flame  becomes  blue.     Witb  bimilphsto  of 
potftah  ill  a  platiuum  capsule  over  a  spirit  lamp  it   ■ 
luasH  which  la  perleetly  soluble  in  water.    Is  not  a«. . 
acids.      Fimiblo  into  a  cleavable  mass  in  the  fliuue  ui'  Uw 
03cyhjrdrogeu  blowpii)e. 

Al,    aluminium  63*19,  oxygen  46'8l. 


4 


Analysis  by  Klaproth : — 

Alumina 98*S 

"Bed  oxide  of  iron     .     .      1*0 
Lime 0'6 

In  imbedded  crystals  and  in  cleavable  masses. 

The  transparent  blue  and  red  varieties,  called  sapphire  and 
ruby  rebpectively,  are  principally  found  in  gravel  and  ^YC^ 
sand  at  Matura  and  Safiragang  in  Ceylon,  in  the  Capelin 
mountains  twelve  days*  journey  from  S)Tian  in  Pegu,  at  lloheo- 
stein  on  the  Elbe,  Iserwieso  and  Podsedlitz  in  Boliemin,  Puy  ia 
France.  The  variety  which  occurs  imbedded  in  rough  crr^Uk 
and  cleavable  masses,  opaque,  and  of  a  dull  colour,  colled  eo 
nindum,  occurs  at  Canton  in  China,  Batta^amnana  in  Ceylon, 
Pemietti|-  in  the  Camatic,  Mysore,  in  the  Ural  in  the  norifercmi 
sands  of  iSlatoust  among  blocks  of  fine-grained  felspar,  and  is 
granite  near  Miaek,  in  felspar  at  Moz^.o  in  Piedmont,  in  magnetic 
iron  ore  at  GcDiware  in  Sweden,  Laplaod,  at  Newton  in  New 
Jersey,  in  Maryland  and  Connecticut,  in  the  valley  of  CW 
mounix,  in  dolomite  at  Campo  Longo,  in  basalt  at  Nieds^ 
mendig  on  the  Ehine.  The  granular  and  massive  variety,  called 
emery,  is  found  at  Ochsenkopf  near  Schvranr-enberg  in  StLxonj 
in  a  bed  of  talc  in  mica  slate,  in  rounded  maji'M's  in  Naioi. 
Italy,  Spain,  in  great  abundance  on  the  summit  of  Gumucbdsgh 
near  Oumuchkeny  about  twelve  miles  to  the  east  of  Ephesoa^ 
and  between  Ei*kihis8ar  and  Melaa  in  Asia  Minor. 

The  combinations  oarrinp^  oarn^vgx,  and  indititinct  tnu'efl  of 
the  form  i  were  obsen'ed  in  crystals  in  Mj.  Brooke's  ci 
The  faces  of  the  zone  oa  between  n  and  a  are  strint<'fi  i 
au   extent   that   it   ia   extremely  difficult   to  disti:,_:iii-i;  tr  > 
reflexions  from  diifraction  images,  in  observing  witli  ih*;  -- '"' 
tive  goniometer ;  consequently,  the  determination  of  tli..   '\  .^ 
in  this  zone  is  liable  to  considerable  uncertainty.     IWi'iii  ^  •  < 
forms  enumerated  above,  Mohs  gives  fi  11  I  (fi  u  1,111  =s  cr   :  ^  ' 
and  Hansmaun  the  forms  fi  17  T  (6  17  7,11 1  =  05  "  v.O 
(a  17  13,111  =  81°  3ti').     Some  of  the  crystals  iu  Mr    f 
collecticm  appear  to  show  traces  of  the  forms  a  13  7  > 
71^  U),  fl  11  7  (2  11  7AU  =  Ifi*^  U'),  1  U  13  (i  . 
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•IPH^     The  existence  of  these  forms  ia.  however,  for  the 


abox'e  meutioned,  extremely  doubtiul. 


126.  PERICLASE.— Periclase;Dufr6no7. 
tnanHj  Uaiiliugcr. 


Cubic. 

a   100  cleaviage, 

0   in. 

aa' 

00°     (/ 

oo 

70     33 

oa 

64     U 

Cleavage,     ff,   verr  perfect.     Traos- 
}«rent.     Lustre  vitreous.     Dark  green. 

I  s=  00.      O  =  8*75. 

Infusible   before   the  blowpipe.      In 
)Owder  soluble  in  acids. 


Mg,    maguesium  61'SO,  oxygen  3880. 
AnaljseB  a  by  Scacchi,  b,  e  by  Daniour : — 


Perielaa ;  Haus- 


710.  208. 


Magnesia    .    .    . 

6901 

»3-57 

DVIS 

Protoxide  of  iron  . 

6'&6 

e-aa 

607 

Insoluble  matter  . 

— 

0*8« 

SLO 

UTafl  found  on  Monte  Somma  near  Naples. 


157.    QU^UITZ.— Qimrtx  ;     Phillipa.       Rhomboodriscber 
Quan  ;  ^li>1i9.     Quorz  ;  liauy,  Uausnmnn,  Haidinger. 

BhombohedraL     loo.lll  =  51°  47'. 

o    111  twin-face,    a    oil,   k    11  5  7,  r    100,   z    123,  *    142, 
on,    d    «!.    /i    13  a  5»   /_lii,    \    sut  m   73s,   y   sTT, 

C  13  fi  6.  ^  433,  ^  13  8  8,  fi  744,  V  10  6  8,  X  412, 
8  6,  II  eU,  ^  4  n  3,  0  U  22  7,  J?  10  14  5,  tf  4o8, 
16  7^     q      le  17  B,    fi     §21,     n      864,     I     '2oT,     2     23   19  2, 

11 14  a. 

The  fonni  r,  jr,  ijf,  m,  #,  t,  p,  fi,  ie,  q^  ^,  n  are  heniihodral  with 
trmTOctrir  faces,  ocnirrini^  in  one  only  of  the  two  /.oaea  r'ff"6, 
;d  in  the  same  aJfcrnflte  Junes  between  b,  b",  b',... 
M  3 
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The  forme  it,  I  are  also  temihedral  with  asymmetric  faces.  Th© 
focea  Uf  k  appear  upon  the  edg«a  of  the  aijc-aided  prism  hh*\.., 
on  which  p,  Xj  y  do  not  occur- 


ho 

m° 

0' 

hh 

167^  19' 

9h 

150^ 

43^ 

ao 

90 

0 

^b 

173     3fi 

f.h 

161 

31 

kh 

8 

80 

S7 
0 

vb 

176      64 
8     69 

^ 

17* 

39 

bd 

M 

84 

87 

W 

60 

0 

a^ 

12       1 

^ 

42 

17 

Ih 

7 

29 

yh 

14     86 

r/ 

85 

46 

n 

8 

9 

ub 

18     29 

rd 

46 

le 

yh 

11 

8 

W 

87-68 

nss 

63 

6 

mb 

14 

42 

&/' 

66     62 

Iz 

77 

so 

rb 

SI 

29 

bf^ 

113       8 

^«* 

16 

1 

fib 

25 

17 

ib 

135       6 

Hr 

89 

6 

yh 

88 

18 

W 

142       8 

ir' 

46 

65 

db 

67 

86 

66 

148     28 

nr 

49 

29 

ib 

192 

26 

fh 

161     37 

^ 

86 

68 

zh 

141 

47 

eb 

154     66 

n^ 

S5 

87 

lb 

158 

81 

tob 

157     84 

TIQ 

269. 

PIG.  270. 

FIG.  27] 

L. 

ITG.  879. 


FIG.  273. 


ria.  274. 
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QUABTE. 
FIG.  27S. 


Combinations.  Irz^  brs4,  brz^pXy  hrztpas^  hrzXi,  hrzscBsu; 
hrs»T,  brsfix,  hi'z<f>tx,  hrz(a-y  hrzpfr^  brzpr^  hrzhmfxuq^  brzipj^iMek^ 
lfr£y/%nu*x,  hrzytax^  brzfimJpUy  brzfihmwqxu.  The  faces  h  stri- 
ated panillel  to  their  intersections  with  the  faces  r;  z  fire- 
quently  duUf  and  smaller  than  r .-  X  and  sometimes  y  and  u 
rough.  Twins.  1.  Twin-face  o.  The  indiriduala  are  frequently 
iiuited  in  such  a  manner  as  to  present  the  appearance  of  a 
single  ciygtoL  The  faces  «,  x.y,  v. ..are  sometimes  seen  on  each 
angle  of  one  end,  or  of  both  ends  of  the  twin  crystal,  or  on 
three  alternate  angles  of  one  end  and  the  other  three  alternate 
angles  of  the  other  end.  The  hemihedral  forma  of  the  tw4H 
^—^individuals  are  usually  of  the  same  kind ;  sometimes,  however^ 
^■Ibey  are  of  diifereut  kinds.  The  lino  of  separation  of  the 
^H^o  individuala  is  aometimea  very  irregiilar,  as  in  tig.  «7< 
^Blrherc  the  taces  s  are  diatinguiahable  from  the  faces  r,  by  tht 
^^qufllity  of  their  surface,  the  former  being  covered  with  irJ 
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gularitiea  resembling  dropR  of  liquid.    The  no.  «7fl. 

light  reflected  from  r  is  reddish,  that  fk»m 
z  greeniah.  When  breathed  upon  r  be- 
comes dark  yellow,  s  violet,  lu  many 
instances  the  faces  s  are  dull.  2,  Twin- 
face  I.  The  aics  of  the  two  rhombohe- 
drons  moke  with  each  other  an  angle  of 
84°  34'.  3.  Twin-face  r.  The  aiea  of  the 
two  rhombohedroas  make  with  eAcb  other 
an  angle  of  103°  si'. 

Cleavage,     r,  ^,  i,  interrupted.     Fracture  conchoid&l...5pl 
tcry.     TmnHparent...tran8lucout.      Lustre  ntrcoua ;   in 
Tarietics  inclining  to  resinous  on  surfaces  of  fracture. 

The  optical  properties  are  peculiar,  the  wave  surface  bcine 
sphere  and  a  prolate  8pheroi<l  the  axis  of  which  is  a  L't; 
than  the  radius  of  the  spherical  surface.     The  indices  ol 
tiou  of  rays  corresponding  to  Frauuhofer*a  lines  are  : — 


B  .  .  . 

1-64000 

1'64»»0 

C  .  .  -  . 

1-64181 

1-86086 

D  .  .  . 

1*64418 

1-6$SS8 

E  .  .  . 

1&4711 

1-56Q81 

F  •  .  . 

.  1-64966 

1*55894 

G  .  .  ■ 

1-55435 

1*66368 

H  .  .  . 

.   1-6&817 

1-6677S 

If  a  plate  of  quarts  bounded  by  planes  perpendicular  to  ib« 
axis  of  the  rhombohedron  be  placed  in  a  polarizing  appamtus, 
diametors  of  the  coloured  rings  will  be  seen  to  vary  on  tui 
the  analyzer  (the  tourmaline  plat*;,  JCicol's  prism  or  reflcctc 
blackened  glass  nearest  to  tno  eye)  round  it«  axis  ;  and 
directiou  iu  which  it  must  be  turned  to  enlarge  the 
found  t-o  depend  upon  the  situation  of  the  hemiht3di 
when  they  occur.    With  a  slice  of  crystal  iu  which  eith< 
faces  v,  J,  y,  iu  the  r.oue  bz'\  is  situated  as  in  fig».  srn. 
the  axis  of  the   polarizing  instrumont  boing  noi 
upper  part  of  the  analyzer  must  be  turned  to  th'. 
loft  hand  to  make  the  rings  diUite.    With  a  slice  of  a  crri 
which  either  of  the  faces  r,  A  ff>  in  the  zone  (*s\  tn  ib\ 
aa  in  tigs.  371,  373.  374,  the  upper  part  of  the  analyxer  musi 
turned  to  the  observer's  right  hand  to  make  the  r- 
When  the  emergent  light  is  polarized  by  trane: 
incideut  light  bein^  circularlv  ]>olari%ed  and  tli< 
nlttif  poJiiri7.ed,  coloured  spirila  are  seen  hn^ 
hg,  ST 7  or  278 f  nccordiug  aa  iV^o  fc^ic*  Sa  Xi^iwai.  Vtuux  a  cqi 


QrABTZ. 


24 


FIG.  278. 


or  271.    When  the  no.  277. 

incident  light  is  plane  polarized 
and  the  emergent  hght  circu- 
larly polarized,  the  spirals  re- 
Mmble  fig.  278  or  277,  accord- 
ing OS  the  abce  ia  taken  from  a 
crrstol  like  fig.  270  or  271. 
"When  the  emergent  light  is  polarized  by  reflexion,  the  incident 
ligbt  being  circularly  polarized  and  the  emergent  light  plane 
polarized,  crystala  270,  271  produce  epirnls  resembling  figi*.  278, 
B77  respectively.  When  the  incident  light  ijs  plane  polarized 
and  the  emergent  light  circularly  polarized,  crystals  270,  271 
produce  spirals  resembling  figa.  277,  278  respectively. 

The  purple  variety-  of  quartz,  called  amethyst,  ia  frequently 
composed  of  alternate  layers  having  opposite  optical  properties, 
and  eibibits  traces  of  this  structure  in  a  kind  of  rippled  fracture, 
irhen  a  slice  of  amethyst  or  of  a  twin  crystal,  bounded  by  planes 
peqH'udicular  to  the  axis,  is  placed  in  a  polarizing  apparatus, 
At  such  a  distance  as  to  be  distinctly  seen  by  the  observer,  the 
portions  of  the  individuals  of  which  it  consists,  may  be  dis- 
tinguished from  each  other,  when  they  bare  opposite  optical 
properties,  by  a  difference  of  colour. 

AVTien  the  planes  of  polarization  and  analyzation  are  perpen- 
dicular to  each  other,  the  centre  of  the  ringa  is  not  dark,  as  is 
the  case  with  anv  other  uniaxal  crystal.  Using  homogeneous 
light,  the  centre  necomes  dark  on  turning  the  analvKing  plane, 
in  the  direction  which  enlarges  the  rings,  through  an  angle  pro- 
portional directly  to  the  thickness  of  the  slice,  and  inversely  os 
the  square  of  the  length  of  the  undulation  of  the  light  employed. 
The  slice  of  quartz  being  0"0i  inch  thick,  the  centre  becomes 
dark  for  different  colours,  on  turning  the  analyzing  plate  through 
the  following  angles : — 


I 


Eod     .    . 

.      .      19°-00 

Bluo    .    . 

.    .    sa°-3i 

Orange 

.      .      31  •■10 

Indigo 

.      .      30  -13 

Yellow      . 

.      .      24    00 

Violet.     . 

.      .      40  -88 

Green  .     . 

.     .     27  'SO 

Colourlesfl,  white,  violet-blue,  rose-red,  clore-brown,  apple- 
green.  Streak  white.  H  =  70,  G  =  9*0. ..8*8;  for  tho  pure 
varieties  o  =  a'65. 

Infiiaible  before  the  blowpipe.     Exposed  to  the  flame  of  the 
^hydrogen  blowpipe  it  melts  so  that  it  may  be  drawn  into 
threads,  and  is  vohitilized.     AVith  soda  fuses  with  intu- 
.•e  into  a  clear  glass.     Insoluble  in  all  acids  except  hy- 
■ic  ncid.     Two  pieces  rubbed  together  in  the  dark  emit  a 
phospboreacent  light  and  a  taint  cmpyreumotic  odour. 
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Si,    silicon  4904,  oxygen  6106. 

Analyses  a  of  transparent  colourless  quartz   hj  Buc^ll^ll.  ft 
of  a  purplo  variety  (amethyst)  by  Koae,  e,  d  uf  a  j^-eii 
(prasem)  by  Beuoant,  e  of  red  compact  quartz  from  S>:: 
near  Iserlohn  by  Schnabd : — 


a 

h            e 

d 

e 

Siliuca       ..... 

Ofi-37 

97'60         96*ft6 

0V8i 

MDS 

Alumina       .... 

trace 

0'36           0*41 

0*i7 

0*2 

Bed  oxide  of  iron  .     . 

— 

U*60    (Fe  2'OU 

3'M) 

31)3 

Oxide  of  manganese  . 

— 

0S6   (Si     100 



— 

Magnesia     .... 

— 

—             O07 

li    1-05 

,,.»-. 

According  to  Fucbs,  the  rose  quartz  from  Habenstcm  XM!:t[ 
Bodcnmiiis  owes  its  colour  to  the  presence  of  from  i  to  is  per 
cent,  of  oxide  of  titanium.  The  purple  colour  of  some  TaricCifli 
of  quartz  (amethyst)  was  geuenilly  suppoued  to  be  produced 
by  manganese.  It  was,  however,  obsened  by  Heinl/. 
very  dark  purple  arnetbyst  contained  less  than  O'Ol  per  ^ 
manganese,  and  that  it  lost  its  colour  at  about  260'  c;  ibi' 
colouring;  matter,  therefore,  cannot  be  manganese.  In  10(J  part* 
of  a  light  purple  amethyst  he  fotuxd — red  oxide  of  iron  trOlM, 
lime  0*0^36,  magnesia  ooisa,  soda  u'4i8.  The  discoloration  by 
heat,  and  the  pre«ence  of  soda»  ore  considered  favourable  to 
Poggendorff's  conjecture  that  the  colour  of  omothyst  ia  dutt  to 
the  presence  of  a  small  quantity  of  ferric  acid. 

Li  attached  and  imbedded  crystals,  globular,   n    '  '  :        uj 
stalactitic.  fibrous,  compact.    Also  pseudomiir|>hniH  io< 

lite,   borvtp,   fluor,    gypsum,    calcite,   b:i'  u\ 

scheelito,  galena,  cerussite,  hematite,   p\  i  n** 

morphite.     The  crystals  sometimes  contain  ca; 
epidote,  amianthus,  ampliibolc,  nitile,  antim. 
of  mica,  chlorite,  silver,  copper,  mispiukel,    :irL'  iiiit.,    1,1 
pyrargyrite  and  proustite,  pjTolusite,  hrroatit<<,  g.-iUit*.,  ina^ 
netite,  kyanite,  stilbite,  tourmaline,  topio,  calcite,  bitumen  or 
drops  of  very  exp.insible  liquids. 

A  variety  of  light  brownish-red  or  grecniah-grcv  colour,  ptfiwf* 
trated  by  aniianthus,  and  exhibiting  a  play  of  light,  i?   ■  "  ' 
catseye.    Avauturine  contains  numerous  minute  tissurt':^ 
reflect  many  bright  points  of  light.     Oh«l'     ' 
an  iutimato  inecliauical  mixture  of  oryst 
quartz,  botnroidol,  reniform,  stalactitic.     it  1 
when  of  a  reil,  yelhiw,  or  brown  colour;   pi: 
green;  isc  when  of  an  aj'! 

bf  the  .>■  ■  of  V  por  coui.  of  o> 

is  m  inixtum  of  cUolccdony  vdvU  v.-us^Vj  t^ta^«.yn3kA«   \\  ^ 
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■with  red  or  yellow  spots.     Chalcedony  in  alternate  layers 

different  colours  ia  called  onyx.     In  irregular  layers,  or  con- 

liniug  dendritic  niarkinga,  it  ia  called  agate.    Plint  ia  a  variety 

chalcedony  foiind  in  nodules  in  the  upper  chalk.     Ja«per, 

alate,  and  homatone,  are  varioualy-ooloured  miiturea  of 

with   alumina,   lime,   carbon,   oxides  of  iron,   manga- 

Quartz  occurs  as  an  essential  constituent  of  various  rocka,  aa 
^nmite,  gneiss,  mica  nlute,  topaz  rock.  The  (ineHt  crystals  are 
found  in  the  mountaiua  of  Switzerland,  the  Tyrol  and  Salzburg, 
Dauphine,  Jfadagascar,  Ceylon  and  the  Brazils ;  ainaller  crystals 
at  Quebec;  implanted  in  dnisy  cavities  in  g^ranular  limestone 
at  Carrara  in  Italy  ;  isolated  in  tho  county  of  Marmnros*ch  in 
Hungary;  of  a  brown  colour  in  niauv  places  ui  Bohemia,  in  the 
Mome  mountains  in  Trelaiul  and  in  Siberia ;  of  a  pale  violet-biue 
in  Hungarv,  the  Tyrol  oud  Siberia;  the  purplo  variety  called^ 
amethyst  ui  Hunji^r)',  Porkura  in  Trauyylvania,  Siberia,  thefl 
Brazils,  in  many  parte  of  India  and  Persia,  in  pebbles  in  Ceylon ;  ^ 
in  the  Uarz,  Saxony,  Silesia,  Scotland,  Spain,  &c.,  in  veins,  and 
in  agate  balls.  A  roae-red  variety  is  found  at  Kabenstein  near 
Zwie«el  in  Bavaria,  and  in  Siberia ;  of  paler  colour  at  Konigs- 
worth  in  Bohemia ;  milk-white  in  Non\ny,  Greenhind,  Spain, 
France.  Chalcedony  is  found  in  Trevascus  mine  in  Cornwall, 
Haytor  in  Devonshire  (pseudomorphoua  after  dutholite),  ScoU 
Und,  Greenland,  Iceland,  the  Fanie  islands.  Agate  in  the 
of  amygdaloidal  rocks,  at  Oberatein,  near  Vicenza,  in 
and  Transylvania,  Chemnitz,  Freyberg,  Schuecberg  in 
and  in  various  places  aa  the  substance  of  petrifactions, 
lelian  in  Anibia,  India,  Sunuam,  Siberia.  Flint  in  nodules 
small  beds,  enclosing  sponges,  alcyonia,  echiniteit  and 
ther  fossils,  ia  found  in  the  chalk  formation  in  the  islands  of 
Moen,  Jutland,  England,  the  north  of  Ireland,  Cham- 
te  in  France,  the  south  of  Hussia,  Ac.  « 

forms  df  ij,  ^,  0,  £  were  observed  by  Mr.  Brooke   idH 
rstals  in  hia  collection.     For  the  description  of  the  other 
»nn8,  the  editors  are  indebted  to  G.  Kose's  Memoir  on  the 
Irystftllization   of    Quartz,    in   the   *  Berlin   Transactions  fc 
communicated  to  them  by  the  author. 
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OPAL. — Opal ;  Phillips.     Quarz  rt^ainito ;  Ilany.    IT; 
ilbarer  Quarz  ;  Mohs.     Opfd  ;  llaiismann,  Haidinger. 


Aniorphous.      Fracture    conchoidal.       Transparent... trans- 
lucent.    Lustre  vitreous,  in  some  varieties  inclinuig  to  resinoua, 
lourless,  white,  yellow,  red,  brown,  green,  grey,  black.   St 
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"white.    Some  varictiea  exhibit  a  beautiful  play  of  coloom,   T^ 
brittb.     n  =  5*6.. .0*5.     o  =  i*9.,.a'3. 

Tho  ^-ariety  eallctl  hyalite  ia  transparent. . .eem?tmn)T>nnpnl : 
colourless;  renilbma,  botryoidal.    Firo  opal  is  t r 
yellow,  sometimes  iride«ce.ut.      Noble  opal,  st 
translucent;    luilk-wbite,  yellowish-white,  exhibitui. 
colours.     Common  opal  shows  no  play  of  culours. 
is  dull  and  opaque.    Cascholong  is  white  and  opaque.    i>i< 
sinter  is  deposited  iu  fibrous,  reuifurm  and  botryoidal  u.^-.. 
by  various   hot   springs.      Hyrophane  imbibes  water  readOy, 
and  becomes  more  trausparcut  iu  consequence. 

In  the  matrass  yields  water.  Before  the  blowpipe  decrepi- 
tates, is  infusible.  Is  almost  perfectly  soluble  in  a  cold  »o(u- 
tiou  of  caustic  potash.  In  other  respects,  the  chemical  cliarac- 
tere  are  the  same  as  those  of  quartz. 

Consists  of  amor[;hou8  silica  with  from  S  to  19  per  cent, 
of  water,  and  small  quantities  of  red  oxide  of  iron,  ■lomioi, 
lime,  magnesia,  potash  and  soda. 

Analyses  of  hyalite  a  from  Fmnkfort  on  tho  Maine  by 
Bucholi,  h  from  Hungary  by  Beudaut,  c  from  "Waltsch  id 
Bohemia  by  Schaffgotsch,  of  the  red  or  yellow  variety  called 
fire  opal  d  from  Zimapan  in  Mexico  by  Klaproth,  of  noble 
opal,  exhibiting  a  play  of  colour  e  from  Cschenvenilwi  in  lluD- 
gary,  of  yellow  opaiyfrom  Telkobonya,  both  by  Klaproth: — 


a 

h 

e 

d 

0 

/ 

Silica 

92-00 

91-39 

966 

9800 

900 

•SI 

Red  oxide  of  iron  . 

— 

— 

0-8 

0-S6 

— 

1-0 

Lime 

— . 

— 

o'a 

_- 

— 

^ 

Water    .... 

e-83 

B'QS 

30 

7*76 

100 

ix 

In  hyalite  from  Zimapan  in  Mexico  the  loss  by  ignitioa  wai 
found  to  be  2-6. ..2'0  per  cent.;  in  sUiceous  sinter  from  the 
Geyser  lO'C  per  cent. 

Analyses  of  opal  g  from  Frankfort  by  Stucke,  h  from  li» 
ravia.  i  from  Paris  (menilite),  both  by  Klaproth;  k  from  OW' 
tella  Monte  by  Beudant;  wood  opal  (forming  the  substance  of 
fossil  wood)  I  from  Oberkaesel  by  K.  Brandes ;  bydrophaae  a 
from  Hubertsburg  in  Saxony  by  Klaproth : — 

S  h  i  k  I        m 
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BG'OO 
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Bed  oxide  of  iron 

8'UO 
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0-60    (u«  ti-d) 
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Lime     .... 

0*36 

.^ 

0*60             04 

— ^        * 

Water  .... 

louo 

8'00 

1100             Bl 

ria     { 

Carton  .... 

i-u^^ 

i^'ZZ    MtmtLinoui  uQ) 

VlXESTOriTE. 


Aiukljsetf  of  fire  opal  n  from  the  Faroe  islands,  of  the  opaq 
Ttrietr  called  cascholong  o  from  the  Faroe  islands,  hoth  by 
Farchanuner,  p  from  Meronitz  in  Bohemiii  by  Wertlu'iiii,  sih- 
ceoufl  nitrr  q  from  lecUud  by  Forchamiuor,  r  from  Icflniul  by 
Kenteo,  of  acmi-opal  «  from  Scluffunberg  near  G  lessen  by 
iTiigfateon : — 
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Occurs  maasire  and  disseminated  ;  in  botryoidol  and  reniform 

^k  eoncretioua ;  al&o  ob  fo^bil  wood.     Hyalite  is  found  near  Frauc- 

^Bjbrt  on  the  Maine,  on  the  Kaiseratuhl  in  the  Breisgau,  in  por- 

^Hpiiyi^  near  Schemuitx  in  Iluugtvry,  in  Silesia  in  uiauy  places 

^pD  quarix  rock  and  serpentbie,  iu  Bohemia  near  AValtHch  on 

f    Iwalt,   in   the   islands   of    Iseliia   and   Graziosa,    in   Mexico. 

I      Siliceous  sinter,  a  ]>ruduct  of  hot  springs^  is  found  incrusting 

[      regetablo   matter  at  the   Geysers   in   Icehmd,   and   iu  Italy. 

Hie  Tariety  of  opal  which  exliibits  a  play  of  colours  is  found 

in  porphyry  at  Czerwenitza  between  Kaachau  and  Kperies  in 

Hungary,  at  Zimapan  in  Mexico,   in  the  amygdaloid  of  the 

Faroe  islands  and  iu  Iceland.     The  common  opal  is  found  at 

Telkobanya  not  far  from  Eperiea,  and  other  places  iu  Hungary, 

at  Pemstein  and  Smrczek  in  Moravia,  Niemczitz  and  Budweis 

in  Bohemia,   Frankenstein,  Kosomiitz  &c.  in  Silesia,  Iceland 

and  Greenland.    Wood  opal  is  found  at  Kreumitz,  Libethen, 

Telkobanya  in  Hungary,  and  in  many  parts  of  Transylvania,  iu 

great  stems  in  sandstone;  at  BUin  in  Bohemia,  the  Siobcnge- 

birge,  Hoentwiel  in  Suabia,  near  Ahrweiler,  in  France  and  in 

North  America. 


139.  VALENTIKITE.— Oxide  of  antimony;  PhUlips.  An- 
timoiue  oxid6;  Hauy.  Prismatischer  Antimon-Baryt ;  Moha. 
Antimonbluthc ;  Hausmann.     Valentinit;  Haidinger. 

Prismatic.    oii,oio=i6°36';  101,001=64'' 44' j  110,100=68°  39'. 

a  100,  f  103,  r  101,  V  401,  m  110,  x  211.  The  faces 
#,  ^  truncate  the  edge  n^ ;  v  truncates  the  edge  ra. 
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rro.  ttft- 


ra 


10''  8' 

A5  16 

04  46 

169  66 

100  98 

60  sa 


ma 


68°  sr 


vnw'      43 


6S     40 

74     2S 


aar"     100     16 
0?**"      156      17 


CombinatiouB.  trn^  rwia,  rjrma.  The  fiicea  r,  «•  curved ;  fl, 
smooth  and  jilane ;  w,  sometimes  rough,  but  plmie.  ClearBge. 
#»,  verj-  perfect.  Fracture  not  observable.  Semitransparetit... 
tranalucent.  Lustre  ndomantine,  especially  on  the  curred 
laces  ;  o,  pearly.  White,  passing  into  grey,  yellow,  brown  aad 
red.     Strtak  white.     Sectde.     u  =  26...30.     o  =  66«6. 

In  the  miitrasH  it  Hublimea  completely.  Melts  very  cjwly 
before  the  blowpipe,  sublimes  and  forms  a  cryBtallino  d<^pofft 
on  the  charcoal.  Is  reduced  in  the  iiuier  flame,  o»[M»cian 
mixed  with  soda  and  cyanide  of  potassium,  and  col" 
dame  green.  With  borax  it  forms  a  glass  which  Is  yeUuviiO 
while  hot,  but  becomes  almost  colourless  on  cooling.  It  if 
readily  soluble  in  nitrtHnuriatie  acid.  It  is  precipitated  from 
the  solution  on  the  addition  of  water. 

Sb,    antimony  si'SS,  oxygen  i6'6e. 

Analysis  of  valentinite  from  Wolfach  by  Suckow : — 

Oxide  of  nntimony  Hb      .     .  fiL*7 

Bed  oiide  of  iron        ...  ra 

Silica 0*8 

Antimony 6*8 

Valentinite  occurs  generally  in  tabular  and  acirular 
in  diverging  groups  of  crystals  j  more  rarely  in  granular, 
lumnar  or  lamellar  madscs ;    as  a  thin  crystalliiic  coal 
other  minerals ;  pseudomorphous  after  antinumy. 

It  is  found  at  Pr^ibram  in  Bohemia,  Briiunt^dorf  in 
Pemek  near  ilahurzka  in  Hungary,  WolFach  in  the 
Horhausen  in  Nassau,  Aileinont  in  JDauphiuL*. 

Oxide  of  antimony  is  dimorphous.      Octahedral  oa  well  tf 
prismatic  cr^'stals  are  obtained  in  smelting  «ome  of  tbe  OTOff 
antimony,  ami  also  from  a  solution  of  chktndc  *if  nntimrmy* 
boiling  earbtmate  of  soda.     When  ^i  ' 
ture,  the  on*!»fnU  bi'lon:^  to  the  pris 
a  low  t 


m3 


ABSSXITE. 


251 


>Img  in  cloBc  f easels.  If  bollmg  acid  hydrochlorate  of  oati- 
monic  oiidi*  be  added  to  n  boiling  solution  of  carbonate  of  sodoi 
pridnmlic  crvstuU  of  antimooie  uxide  are  obtidned. 


130.  SEX.UiiMON'TITE.— H.  de  Senarmont. 
Cbixuie,     AvriJ.     1851. 

Cubic. 

o      111. 


Annales  do 


no.  880. 


ot/         70°  82' 

Clenvago.  0,  traces.  Frncfcuro  un- 
a,  lanielLir.  Traiiflpapent...tranalu- 
t.  Lustre  resinous,  inclining  to  ndft- 
mantine.  ColourleB».  Streak  -white. 
a  lew  tbim  3.     O  =  5*89.. .6-30. 

Chemiotd  characters  the  some  as  those 
of  vnlentinite. 


Sb,    antimony  84*3«,  oxygen  15'fl8. 

Is  found  in  attached  crystals,  granular  and  compact  maasee, 
at  Senjtti  ueiir  the  source  of  the  Alu-el-Bebbuuch  in  the  province 
of  Conatautine  in  Algiers, 


131.  ARSEXITE.— Oxide  of  arsenic ;  Phillips.  ^Vrsenic 
oxid^ ;  Hauy.  Oktaedriache  Araeoik-Saure ;  Mohs.  ^U'seuik- 
blntfae;  Hausmann.     Arsenit;  Haidinger. 

Cubic. 


o    111. 


00' 


70"   32' 


(%.  280.) 


Cleavage,  o.  Fracture  conehoidal .  Transparent . . .  opaque. 
I^uatrc  vitreous,  inclining  to  adamantine,  /i  =  I'Bil.  \Vhite  ; 
yellovr  ur  red  when  mixed  with  realgar.    Streak  white,    u  =  i'&. 

Before  the  blowpipe  on  charcoal  is  volatilized ;  with  soda  on 
t'Ttuif  a  smell  of  garlic.     In  the  <ipeu  tube  sublimes  in 
mail  .  IS.     Heatod  in  contact  with  a  splinter  of  char- 

cxiaI,    ■  I  with  a  mlsture  of  soda  and  cyanide  of  po- 

tuatuin.  u\  a  closed  tube,  metallic  arsenic  Bubliines.  Slightly 
•i^ble  in  water.  With  hrdrocbhric  acid  on  a  plate  ot  co\»T^e| 
haretf  s  grey  metAUJc  coating. 


Qg^ 
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As,    arsenic  76'7i,  oiygen  ai'2(i. 

In  crysUlH,  crvstailiue  crusts,  and  columnar  maaecSi 
titic,  earthy,  investing  other  minprals. 

It  is  probablr  produced  by  the  decomposition  of  or« 
taining  arsenic,  m  veiua  uith  metallic  arsenic,  realgar,  pronitite, 
galena,  &c.     It  ia  found  at  Joachimsthal  in  Bohemia,  Kl 
in  Transylvania,  Bieber  in  Ilanau,  Markirch  in  Alttitrtu^ 
dpeasberg  in  the  Harz,  Gistain  in  the  Pyrenees. 

Sublimed  at  a  high  temperahiro  in  close  Teasels  arsenioui 
acid  ia  amorphous,  glassy  and  perfectly  transpareutj  o  =  a-79as. 
Exposed  to  the  air,  it  gradtially  becomes  cryptalline  and  opaque. 
A  solution  of  glassy  arsenious  acid  in  warm  liydrocbloric  acid,  on 
cooling,  deposits  crystals  whicli,  as  they  form,  were  ohservf^  hx 
H.  Hose   to   becomo   luminous.      In  the  process  of   i 
cobalt  ores  containing  arsenic,  it  is  sometimes  obtained 
pearly,  flexible,  prismatic  crvatals  isomorphoua  with  val. 
These  when  sublimed  yield  octahedrons.      A  boiling  ^ 
of  potash  satumtod  with  arKciiiuus  acid  and  left  to  cool,  usualh 
deposits  prismatic  crystals  of  arsenious  acid. 


132.  ICE.-Ei9; 

Hausmann 

EhombohedraL 

0    III,   a    oil. 

ao 

90°  0' 

ad 

CO     0 

no. 


Combination,     oar.    Twins.     Twin-face  a. 
Groups  of  twin-crj'stals  occur  frequently  in 
anow,  producing  star-shaped  iigures.    Cleav- 
age,    o.     Fracture  cont-hoidal.      Pellucid   in   a   high 
Lustre  vitreouji.     The  indices  of  re&action  for  rays  of 
colours  are  as  follows  : — 


Bed      .     . 

.     .     1*8070 

Green 

.    rsii 

0  range      . 

.      .      1S086 

Blue     .     . 

.     .     rsia 

Yellow      . 

.      .      1-3095 

Violet.     . 

.     .    rsiTi 

Double  refraction  very  feeble.     The  snTfaca  of  ico 
still  water  is  the  face  a,  the  centre  of  the  col<»urcd  rings 
rounding  the  optic  axis  being  seen,  whon  placed  in  a  |»o] 
aj>j)ar.ttus,  iii  a  direction  perpendicular  to  the  surtace. 
Ie9s»    in   Jarg<!   maasca  grecu\»\i  «r  \A\u:vftVv.     Seel" 
bnttle.     a  =  1'6.    o  =  0»w aX ?i*  c» 
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'Booomcii  liquid  At  o^  o;  boilfl  at  100°  o. 

no,    lijdrogen  ll*n,  oxygon  bs'SO. 

Oocura  in  the  .\iitIpH  in  strata  altermiting  vrith  snudstono, 
and  as  !:!nri(>rs  io  the  Alps  and  other  elevat<?d  aituatious. 

■^  to   Breithaupt,   combiiiatioua  of  the  forms  0,  a 
vi  Ibrma  the  faces  of  which  truncate  the  edge  M,  are 

not  unlrequently  observed  in  the  lerela  of  the  Loreuz  Gegent- 
rum  mine  near  rreiberg. 


133.  IKITE.- 

Cubic 

0    111. 


-Irit ;  Hausmann,  Haidinger. 


(fig.  £80.) 


Lastiv  metallic.    Iron-black,     e  =  6O66. 

C Melted  with  nitre  emits  fumes  of  osmium. 
Am 


Insoluble  in 


AoaljBia  bj  Hermann : — 

Oxide  of  iridium  f  p  . 
Protoxide  of  oemium 
Protoxide  of  iron 
Oxide  of  chrome  .     . 
Oxide  of  manganese  . 


03 '88 
10'30 
12-60 
1870 

trace 


In  &ne  scales  in  cavitit.*s  in  the  larger  pieces  of  platinum,  and 
in  the  ferruginous  platinum  sand  of  the  Ural. 

134.  HAUSMANKFTE.— Hauamanite ;  Beudant.  P)Ta- 
midales  IVfangan-Erz  ;  Mohs.  Glanzbraunstein  ;  Hausmann. 
Hauszuounit;  Hoidinger. 

Pyramidal.    101,001  =  58°  6/. 

c    001   clearagG,   0    loi,   o    111,  « 
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»e  S8°  58' 
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no.  983. 
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V          /> 

y 

'x  '  rk 

b 

Combinations.    ««,  eo».     The  faces  *  very  smooth  and  bright ; 

'Lated  jtnnillcl  to  their  iutersections  with  9,  frequently  dull. 

fins.    Twiu-face  o,    CkvtMige.     c,  tolenibly  perl'ect  \  0,  e 
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dislind;  and  interrupted.     Fracture  uneven-    Opaque.     L 
imperfect    metallic.      Browoisb- black.      Streak   dark 
browTi,  almorft  chesnut-brown.     ii  ^  6*0... 6*6.     o  =  47. 
Conducts  electricity  feebly. 

lufusiblB  before  the  blowpipe.     Imparts  s  violet  colo' 
grlasa  of  borax.     Soluble  in  \rami  bydrfx-hloric  a<nd  with 
tion  of  chlorine.     Couceutrated  tmlphuric  acid,  Uy  vfhicL  it 
been  added  in  powder,  oasamefl  a  bright  red  colour. 

lilnMn,    protoxide  of  manganese  Ma  30*80,  oxide  of 
nesc  Mb  (19*02,  ur  protoxide  of  mangaue^e  9303,  oxygen  «'IM 

Analyses  of  hausmannito  a  from  Ihlcfeld  by  Turner,  6 
Ilmeuau  by  Eamraelsberg : — 

a  h 

Protoxide  of  manganese      .    osoo  oa-40 

Oxygen 7*o»  roo 

Borytes oil  O'U 

Silica 0*34  — 

Water O'-w  — 

In  attached  crystals,  granular  maBBce  and  pseudomorphoui 
after  manganite  and  calcite. 

Is  found  in  veins  in  porT>hyrv  associated  with  munpinite  at 
Oehrenstock  near  Ilmeuau  in  Tnuringia  and  at  Ihlefcld  in  tb«' 
Hars.  Is  said  to  occur  at  Leisa  near  Battcuberg  iu  the  ncigb- 
bourhood  of  Marburg. 

135.  FEAJS^KLLNITE.— Franklinite  ;  PUiliips,  Beudint. 
Dodekaedrischea  Eiaon-Erz ;  Mobs.  Franklinit ;  HAUsmauB, 
Hoidinger. 

Cubic. 

a    100  cleavage,  o    in,   d   oil,  n    fill,  p    \^'i. 

riQ.  889. 
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FoTtaa  and  comblnatioua,    o,  d,  oJ,  Jb>  odp.    {surfaoc  ^■-  - 


UAONSTITK. 
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Fracture  conchoidal. 

Streak    dark   browu. 
Slightly  ouignetio, 


fl,   o  bot*h   very  imperfect, 
paque.     Lustre  metalllo.     Irou-blAvk. 
rittir.      n  =  80.. .6*6.      O  =  507...6'13. 
ithoiit  sensible  polarity- 

lofusible  before  the  blowpipe.    With  soda  on  charcoal  in  the 

inner  fl&ioo  yicltid  a  fiubliniatc  of  oxide  of  zinc.     In  the  outer 

impart*  a  purple  colour  to  glass  of  borax.     Completely 

Ic  iu  wami  hydrochloric  acid,  forming  a  ycUowish-grcen 

ution. 

ltH>  M-here  h  la  pr<:»toxide  of  iron  Fe,  protoxide  of  mangoneso 
ila  and  oxide  of  zino  Zd,  and  s  is  red  oxide  of  iron  Fe  and  oxida 
of  mongaaese  Mm, 

Amljses  of  Fmnklinite  by  Bcrthier  and  Abich  : — 

Bed  oxide  of  iron     .     .     OO'O  C8'88 

Oxide  of  manganese      .     16*0  18*17 


I 


Oxide  of  zinc 

Alumina 
Silica     , 


170 


30*81 
073 

0*40 


In  imbedded  crystals,  angular  or  rounded  graias,  and  granular 


I«  found  in  crystals  imbedded  in  spartalite,  and  in  rounded 
pnrina  imbedded  in  calcite,  at  Franklin  and  Sterling  in  JSew 
JerM^y,  with  calamine  and  Biuithsouite  at  Altenberg  near  Aix 
la  Chapelle. 


136.  MA GKETITE.— Magnetic  iron  ore;    Phillips.     Fer 
pxidulo ;    Iliiuy.     Oktaedrischea  Eisen-Erz ;   Mohs.     Magnet- 

Kttein  ;  llausmaun.     Magnetit ;  Haidinger. 
bic. 
a     100,    d    on,    o     111,    0    210,  jf    iss,   m    an,  9   32i, 

y      10  1  1,     2      10  1  1. 
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OXIDEB,   SAUTU8,    UTD   ACIDS. 

no.  28fi.  no.  S80. 


no. 


Forma  and  combinations.  «r,  o,  rf,  (lo,  0(/,  rf*,  oorf,  o^/m,  odtfp, 
odttM^  aotfz.  The  faces  d  usuully  Btrinteil  pamlK*l  to  tlieir  inl^r- 
BCCtioDS  with  o ;  p  smooth  but  ciirved  ;  tne  faces  of  the  other 
fonufl  usually  smooth  and  even.  Twins.  Twin-face  o.  Cleav- 
age, tf,  o  distinct... traces.  Fracture  conchoidnl... uneven. 
Opaque.  Lustre  metallic,  sometimes  imperfect.  Iron-b 
Streak  black.     Brittle,     ii  =  6*6. ..6-6.     o  =  4-»a...G'S0. 

Fusible  before  the  blowpipe  with  very  great  difficulty, 
the  iuuer  flame  imparts  a  bottle-greon  c-olour  to  borax.     In 
powder  is  perfectly  soluble  iu  warm  hydrochloric  acid. 


even. 


F&^S    red  oxide  of  iron  68*97,  protoxide  of  iron  3603, 
iron  72-41|  oxygen  a7'69. 


i 


Analyses  of  magnotit-o  a  from  Norra  in  Sweden  by  Bcrzclins, 
h  crystallized  from  Dannemora  in  Sweden,  c  massive  from  G^Ui- 
rara  in  Laphind,  d  crystallized  frtDm  Berggieshiibel  in  Saxony, 
e  crystallixed  from  the  T}to1,  all  by  Karsten,  /  crystallixed  by 
Fuchs: — 


4 

B*«r 


Red  oxide  of  iron 

60 

60  06 

60*40 

6706 

67*66 

68*«r 

Protoxide  of  iron 

31 

20 '63 

28*36 

SOBS 

38-06 

30' 88 

Titanic  irou  oxide 

— 

0-2fi 

— 

— 

381 

— 

Etirthy  matter      . 

— 

0'16 

— 

1-66 

— 

— 

In  attached  and  imbedded  crystals,  and  disseminated,  in 
ch!nrit<i  nlato,  flnrpeiitinc,  granite,  syenite,  basalt,  Ac. ;  usually 
massive  in  beds  with  augite,  amphibole,  garnet,  quarts,  calcite, 
pyritu,  hematite,  in  gneiss,  mica  slate,  chloriti;  slate,  horn- 
olende  slat-e,  clay  slate,  greenstone,  marble,  very  seldom  in 
veins ;  sometimea  iu  rounded  grains  in  alluvium  in  stream- 
works  M-ith  gold,  platinum  and  various  goms. 

Is  found  in  enormous  niaascH  in  Norway  near  Arendal  and 

other  phu-'CH  in  Sweden,  Dannemora  in  Upland,  the  inland  of 

TJto,  near  Norberg  in  Westinmilaud,  Philipstad  in  Wennehuid, 

on  the  Grengesberg  in  Diihirue^  on  the  Tuberg  mountains  in 

dj  in  Lapland  in  the  mountains  Kuruimvara  and  Luoa- 


di 


1 


ISEBtXE. 


in  Tomea  Lappmarlc,  Gellivara  in  Lulea  Lappmark; 
I  I'ral  in  Wissokajn  Oora  uear  Niaclinc-Ta^Isk,  Blagodat 
Kuttchwinak,  Ka»cbkaiiar  ucar  I^^ischne-TuriuBk,  Ulu- 
KsTau  neap  Magnitnaja ;  in  the  Har/.,  Saxony,  Bo- 
Stiria,  Moravia,  Silesia,  Corsica,  Elba,  Savoy,  the  Astu- 
neor  ^larbelhi  in  Spain,  New  York,  New  Jersey,  Pcnn- 
Itjrlvania,  Virgfinia,  New  Hampshire,  Maine,  and  Conuecti- 
l^t ;  in  Mexico,  tJie  Brazils,  the  East  Indies ;  in  serpcutine  in 
~~  ist,  Cornwall,  Wicklow  in  Ireland.  Is  found  in  crystala 
rahliin,  in  many  places  in  the  Ural,  in  the  Zillerthal 
the  Tyrol,  Kraubat  in  Stiria,  Traversella  in  Piedmont,  in 
\e  Brazilai,  near  Tavistock  in  Devonshire,  in  attached  crystals 
in  the  cavities  of  amygdaloid  in  the  county  of  Antrim  in  Ire- 
land, in  the  matter  ejected  by  Vesuvius.  It  occurs  as  sand 
in  the  gold  and  platinum  stream-works  in  the  Ural  and  in 
America.  Crystals  of  magnetite  are  frequently  formed  whca 
kon  at  a  high  temperature  is  exposed  to  atmospheric  air  or 
the  vapour  of  water.  Some  varieties  from  the  Brazils 
firom  Kalinowkoi  near  Bcreaowak  in  Siberia  appear 
be  wholly  or  partly  changed  into  hematite,  retaining  tlieir 
form  and  cle-avage.  The  etreak  in  these  cases  is  reddish-brown, 
ud  the  magnetic  power  is  impaired,  but  not  wholly  destroyed. 
Magnetite  appears  sometimes  to  contain  a  mechanical  mixture 
of  hematit^j. 


187.  ISEEINE.— Isorine  ;  Phillips.  Per  oxidule  titanifere 
Hauy.  Ilexaedrisehes  Eiseu-Erz ;  Mobs.  Titaneisenstein 
Hausmann.     Iserin;  Uaidinger. 

Cubic. 


100,   d   oil,   0    111. 
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CombinatioDB.  ao^  ady  od.  The  faces  of  the  crystals  rounded, 
rough.  Cleavage  not  perceptible.  Fracture  conchoidal.  Opaque. 
Lutftre  metallic,  imperiect ;  bright  on  the  surfaces  of  fracture. 
Iron-black.    Streak  black.    Brittle,    u  ^  6'0...fl'5.     a  ss  4'8«... 

ro.     Magnetic 
Infusible  before  the  blowpipe.    "With  salt  of  phosphunia  i 
Idish 


the  inner  flame  yielda  a  reddish  glass. 


iiv| 
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OXIDES,  EABTU8,  A>  l 


Fej^    -where  4i  is  ^  and  $i. 

AnnlysoB  a  of  the  Blag-like  iBerinc  frvi 
on  the  Rhine   by  Ramnnelsberff,  b 
iserine   from  the   decouipoaed   basalt 
Ehembreitenboch,  e  =  6'1,  by  EUodhu:- 


Titanic  acid  .  . 
Rod  oiido  of  iron 
Protoiide  of  iron 


11 


51' 


$i  is  supposed  to  be  convert.  -^ 
portion  of  the  ox^'gen  in  the  I*- 

Oc^'urs  in  imbedded  crystds,  ina- 
baealt  and  dolerite,  and  in  the  fi>:-[r 

Is  found  in  Botiemia  on  thu  i 
the  nuighbourhood  of  Toplitas  un 
Kimita  brook  near  Schanduu,  f-T 
I^isberg  near  Herruhut  in  Ufi] 
Kiedermendig  and  Rhcinbreit( 
Dome  in  France,  Calabria.  1 
rivulet  near  Meuuccau  in  Comv. . 

Talkcisenerz  appears  to  be  :i 
some  alumina  and  magnesia,  Cl< 
6-0.  o  =  •i-44»...4-i6.  Feeblj  t 
spinelle  at  Warwick  in  New  loiiv. 

138.    CUROMITR— Chromntc    of 
chromate;    Unuy.     Oktaedrisohes  Chr.i 
meisen&teiu ;  Uauamann.     Chromit ;  H. 

Cubic. 

o     111, 


0</    70°  88*. 


(fig. 


Cleavage,      a,  o  traces.     Fracture  mu 
choida].      Opftque,      Ltistre  motallie,   i: 
Iron-black... brownish-black.      .Htrt'iik    il:irK 
n  =  5*6.     o  =  4- to. . ,4*60.     SottLetinieti  slighth 
ductj*  flectriritv  f»M»b!v. 

1  '  i',n.>    the  h' 

riti  '  i\\i  in  \.Vv 

pJeteiy  soluble  iu  bona  »nd  »txU»  vH  ^ 


fiPtXELI^. 


203 


colour  of  iron  while  hot,  and  the  green  of  chrome  when  cold. 
AiU'r  niKiuu  with  nitre  yields  with  water  a  yellow  solution, 
which  affords  the  reaetiou  of  chrome.  Soluble  in  bisulphate  of 
potojdh 

RU>  where  K  ia  Fe,  Mg,  Cr  and  44*  is  Qtj  A1  and  perhaps  -Pe. 

Analrsee  of  chromite  a  from  Boruaa   by  v.   Kobcll,    from 
Baltimore  A  rrystullized,  e  innaBive  by  Abi<!h,  d  from  the  gold 
mioes  of  Beresowsk  by  Moberg,    e  from   Bult<jn  m  Canada, 
^IJpom  Mcmphnunagog  in  Canada,  both  by  T.  S.  Hunt: — 


a 

h 

c 

J 

0 

/ 

of  chrome  .     - 

M08 

0004 

4401 

68*40 

46*90 

4975 

:ia       .... 

»08 

U-8o 

1386 

10*83 

8*20 

11*30 

rroUnitlo  of  chrome. 

— 

— 

— 

6*17 

— 

— 

Protoxide  of  iron  .     . 

25-60 

9018 

1687 

18-12 

36-68 

SI '23 

M»finc«ia     .... 

6-36 

7*46 

U-fiA 

fl-flS 

16-03 

1«'13 

Silica 

4*83 

— 

0-83 

0-91 

— 

— 

In  imbedded  crystals  and  grains,  in  granular  massea,  usually 
diwemiuated,  in  alluvium. 

Ia  fuuud  in  uodulea  in  terpentine  near  Gnasin  in  the  depart- 
ment of  Var  in  France;  in  irregular  veins  on  the  Gulsen  near 
Kniiibnt  in  Stiria ;  in  limeetone  near  Portsoy  in  Banfshins  and 
li  o  Stirliii^hJre;  in  large  quantities  in  serpentine  on 

th  -  ot  Unst  and  Fetlar  ;  in  Silcjuia  at  Grochau,  Silber- 

bcTg,  Uartcnberg;  in  Mora'via  at  Krubachtitz  in  considerable 
qoAntities ;  in  Bohenua  at  Konsberg  and  ^Vltitmoliwctz  dissemi- 
natcd  in  serpentine ;  in  Korway  near  Soraas ;  in  Siberia  at 
KAtharinonburg  in  large  masses,  and  in  sevei'al  other  places 
disacminntf-d  in  serpentine,  and  in  small  grains  and  octahedrons 
in  the  gold  and  pliitimun  stream  wofks ;  in  Maryland,  Penn- 
SYlvanin.  Vermont,  Massachusetts,  in  serpentine  and  in  lime- 
hi  'T.ibokeu  in  New  Jersey,  and  maiwive  and  cryatallized 

i  r  on  the  Bare  Hilla  near  Baltimore;  as  sand  in  the 

laii  a  Vuches  near  St.  Domingo  in  the  West  Indies. 

^■^139.  SFINELLE.— Spinelle ;  Pliillips.  AJumine  magnesiee ; 
^^■auy.  Dodekaodrischer  Korund  ;  i^lohs.  Spinell;  Hausmonn. 
^^BbincU,  Borxelin,  Chlorospinell ;  Uaidinger. 

r 


Cubic. 
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^V        Ponns   and  combinations,     o,  i^  oS,  odm,  odmp.     Sur&ce 
^V    tnnooth,  especially  the  fjioea  o  and  m.     cf,  7n  sometimea  striated 
parallel  to  their  interflcotions  M'ith  o.     Tsvina.     Twin-face  o. 
I  Cleavage,     a,  o  tracou.     Fmctiiro  conohoidul.     TranHparfut.., 

translucent ;  translucent  on  the  edges  only  when  the  colour  ib 
dark  ;  opat|uo  when  block.  Lustre  vitreous.  White,  red,  blue, 
green,  brown,  yeUow,  black.    Strtnik  white.    Brittle.     Ji  =7'6.., 

18*0.  o  ^  3"523,  a  tTan8|>arcut  red  variety,  o  =r  3*77. ..3'96, 
black  varieties. 
The  n*d  variety  when  heated  becomes  opaque  and  block,  in 
cooling  green,  then  colourless,  and  lastly  red.  In  a  strong 
heat  pleouaste  becouiea  blue.  Infusible  bt^fore  the  blowpipe. 
In  powder  is  soluble  in  borax  and  salt  of  phosphorus  into  a 
glass  more  or  less  coloured  by  chrome  or  iron.  Is  easily  aod 
completely  deeoniposcd  by  fusion  with  bisulphote  of  potoah. 
InsoUilile  in  hydrochloric  acid.  In  powder  partially  soluble  in 
sulphuric  acid, 


MgAl,    alumina  7l'3fl,  magnesia  2868.     Part  of  the  iSc  is 
quently  replaced  by  Fe,  and  sometimes  part  of  the  ai  ia  rephiced 

by*e.  ^ 

Analysofl  a  of  red  spinelle  from  Ceylon,  ft  of  bluo  BpincUo 
from  .'Vlier,  e  of  black  fpinetlo  (pleonaste)  from  the  dolomite 
of  Montt"  Sonnna,  nil  by  Ahicli,  (/,  e  of  green  spinelle,  a  ra  a'69i 
...a'6«-ir  (fhloroBpinelle),  from  ISlatoust  by  H.  Rose, /* of  black 
spinelle  from  Areudal  by  Scheerer : —  ^ 


Alumina  •  *  , 
lied  oxide  of  iron 
Magnesia    .     .     . 

I  Protoxide  of  iron 
Silica      .     .     .     . 


69-01      66'Di 


SOSl 
0*71 
2-OS 


S678 
8-49 
SSG 


C 

62*84 
6*16 

84-87 
3'87 


d 

57-34 
14-77 
S7  49 


1-83   (6a 003 


64*13        66'17 
8*70  ikn  a-71 

26*77      ires 

0-S7)      U'88 
0*37)        (*M 


Analyses   of  black  spinelle  (pleonaste),  g  from  the  Ural, 
A  from  Passathal,  i  from  Vesunus,  k  frvmi  Iserwiese^  all  by 


fi,  J  from  Ceylon  by  C.  Gmeliti,  m  from  Bonspcrg,  o  =:  8'0l 
,i  ^  (bervriute) ,  by  Qua<lrnt : — • 


Alnmina       .     . 
Hagueaia     .     . 
Procoiide  of  iron 
Saica  .... 


07*46 

6*00 

3-38 


06*89 

23'0l 

8*07 

1*23 


t 

06*37 

17-68 
13-87 

2*50 


68*06 
1770 

1029 
l'7d 


In  attached  and  imbedded  cnntols  and  granular  maases. 
The  red  variety  oceiirs  in  moliited  OTj-stala  and  grains  itti 
ttUurinl  soil,  and  in  tbe  aaud  of  rivers,  in  Ceylon,  Ava  and 
Mysore ;  also,  it  is  said,  imbedded  in  f^eisa  and  granite  in 
iiVylon.  The  blue  Tarietiea  occur  imbedded  in  jfranular  lirae- 
)De  at  Aker  in  Sweden ;  Kohleta  and  Loju  Soken  in  Fin- 
mdj  and  Stnukau  in  ^foravin ;  in  the  dolomite  of  Nalonde 
id  Condi  in  Ceylon.  The  black  varieties  called  pleonaste  are 
found  in  Ceylon  ;  in  Bohemia  on  the  Iserwiese,  and  in  the 
of  pyrope  in  rounded  crystals  and  i>ebble8,  at  Ronspcrg 
lereynite) ;  near  Moutpellier;  in  the  Tyrol  on  the  Monaoni 
lountftin  in  Fasaathnl,  mansive  and  in  crystals,  imbedded  in 
)mpact  gehlenito  with  mica,  idocrase,  calcite ;  coatine  the 
cavities  of  rocks  ejected  by  Vesuvius,  with  auj^te,  amphi- 
lica,  Ac. ;  in  the  volcanic  rocks  of  Lnach  near  Ander- 
in  the  Ural  in  the  stream-works  of  Barsowskoi,  with 
londnwlito  in  granular  limestone  and  serpentine  at  Amity 
id  AViirwick  in  New  York.  The  white  variety  is  found  at 
Kicia  near  liume  with  black  garnet  and  green  augite.  The 
-green  variety  (chlorospinelle)  is  found  in  the  chlorite 
of  Zlatoust  in  the  Ural. 


110.    GAIIMTE.— Aulomalite;   Phillips. 
Hauy.     Oktaedrischer  Xorund ;  Mohs. 
mann,  Uaidinger. 

Cubic. 

a    100  cleavage,  o    iii. 


Spinelle    z.inci- 
Gahuit;  Uaus* 


no.  S9S. 


oa 


o 

32 


Twins.       Twin-fiiee    o. 
tf,  usually  distinct ;  o,  traces. 


[ 


Qchoidal , . .  splinter)'. 


Cleavage. 

Kraeture 
Translucent 


LuHtro  vitreous,   inclining  to  rCBinous.     I>ark   ]e«k 
blm-kiflh- green,  f^yiah-j^recn,  blue,  black.  StrwJt  grey, 

U  =   7  5...8'0.       G  —  4-23...4-49.      CoilduCtS  flfCtncitV 


Tnfuftiblo  boforo  tho  blowpipe.    Nearly  infuHible  in  borax 


iipe. 
'dor 


oral  alM 


salt  of  phosphoruB.     In  powder  ^"ith  sodu  on  charcoal,  in  tho 
inner  Uame.  denosita  a  sublimate  of  oxide  of  ziue  on  the  char- 


lept 
vde 


maaa 


a 

h 

e 

Alumina 

5514 

670» 

40'flS 

K43d  oiido  of  iron   .     ,     , 

6'8& 

— 

0-eo 

Oxide  of  zinc     .... 

50-01 

84'90 

2e'67 

Probixido  of  iron    .     ,     . 

— 

4-55 

7-W 

Magnesia 

6-95 

9'2S 

8-40 

Protoxide  of  mangimese  . 

traces 

traces 

]'44 

SiUctt 

a'84 

1*28 

— 

coal.     In  powder  fuses  with  bisulphate  of  potash  into  ft 
which  is  completely  soluble  in  water.     Is  not  acted  upon 
acids  or  alovlies. 

ZnAl,  part  of  the  Zn  being  replaced  by  3\tg  and  Fe,  and 
of  the  a1  by  %. 

Analyses  of  gahnite  a  from  Faldun,  h  from  Nortli  Ameril 
by  Abich,  o  of  a  !)Inck  variety,  o  =  4*30,  from  Bodeami 
(kreittonito)  by  v.  Kobell : — 

(According  to  H.  Hose  the  BiHca  is  derived  either  from  a 
meohivtiiettl  mixture  of  quarty;,  or  from  the  agate  mortar  in 
which  tlie  rntnrral  was  rotluoed  to  powder.  ^m 

In  imbedded  crystal** ;  gruuular  masses ;  disseminated.  ^| 
Is  found  in  Sweden  in  Eric  Matts  mine  nwvr  Fahlun,  ui 
talc  slate,  n^Hociated  with  bli  nde,  galenii,gadohnite,  and  garnet, 
and  at  Broddbo  near  Fahlun ;  maasive  at  Oester  Silfberg  near 
^_  Sathcr  and  at  Oarpenberg  with  quartz;  in  Finland  at  Lojo; 
^m  BodeumaiH  \  Haddinu  in  Connecticut,  in  granite  with  beryl, 
^"  garnet,  and  cyiudphnue.  We  have  obsencd  »ome  single  and 
twin  ocfaihcdral  crystals,  anpnrently  gahnite,  imbedded  in  the 
I^H     interior  of  a  large  crystal  oJ  garnet  from  Fahlun. 

^t  According  to  Alger,  'disluite'  is  to  be  considered  as  a  va- 
riety of  gahnit^?.  Cubic,  o  ill.  <«?'  =  70°  32'.  Yellowish- 
brown.  H  =  4'5.  o  =  455.  Before  tho  blow])i[K!  dissolves 
slowly  in  bomi,  forming  a  red  glass.     Analysis  by  T.  Tlunnson, 

IAS  ijiterpretcd  by  Kammelsberg: — alumina  sow,  rt^d  oxide  of 
x)n  2796,  protoxide  of  iron  IB'66,  oxide  of  zinc  ie*80,  protoxide 
manganese  7'00.     Is  found  vdih  gahnite  at  Sterling  in  Xi 
wey. 
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Tfl    CHRVSOBEKYL.  — Chrj'Boberrl;    PhOlips.     Cjmo. 
Uauv.     Priatuatwcher  Koruud  ;  Mohs.     Clirysoberyll ; 
lijudiuger. 


Friimuitk!.   011.010=39°  l';  101,001  =  30°  7';  110,100  =  6i°4»'< 

«    100,     h    010,    c     (M)i  cleavage,    x   011,     2    ofia,   i    101, 
»   no,  f    Slo,  r   310,    i    730,  o    111,  n    211,    p    121,  w   aiS. 


eb 
xx' 

ia 

Ml 

U 


3B°  1' 

ao  83 

90  0 

101  fifi 

78  64 

b»  63 

90  0 

«0  U 

31  17 

no.  SM. 


fTMl 

64** 

*»' 

ib 

00° 

0' 

&a 

PO 

0 

na 

63 

6S 

rr' 

109 

10 

aoa 

90 

0 

M 

M 

S7 

QO 

40 

7 

mmt 

60 

S3 

00" 

93 

44 

vb 

9& 

6 

00" 

loa 

30 

ob 

43 

g 

fih 

61 

8 

tcb 

ei 

66 

n* 

30 

M 

FTO.  206. 

< 

'Citj 


v.. 


riona.     iah^  iosah^  iorahjonrah,    T^ina.    Twin-faceT 
T'  '.  r,  #,«T,  and  especially  /»,  striated  pai-allol  to  their 

ti:i  s  with  each  other;  the  other  fat-es  usually-  tniiooth 

ail  •  ftonietimes  rou^h.      Cleavap**.     a,  b  nut  very  por- 

fci  1  ,;  I"  I  Mi:  more  distiuct  than  h  ;  q  very  faint  tnnea.  IViu-ture 
eocu  h.uial.  Transparent...  Bctni-transparent.  J.ustrc  vitreous. 
TlMffiu.'tw  and  a  showa  blueiaUcrpaletscence.  ji  =  l*7a.  The  optic 
Ur«  lie  ill  a  pI«T»'*  ""■■■"'■I  to  a,  and  make  angles  (»f  7(J*^  6'  with  a 
normal  to  ^.     Ci  i  nte,  napimigiiii-green,  oil-greeu.  grvfcu- 

.grey.     £xiubti.-<  iiiL:nioism.     6'tre-jLk  white,     n  =6*5.     u 
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nTDBOUB   EABTBS,   OXrOBB,   ASD   ACTDS. 


npcliauged  before  tbe  blowpipe.    Witb  borax  wid  tall 
pbo»phoruH  fut^es  »luwly.  and  witb  difEcultr,  iuto  n  cleur 
With  snluMon  of  cobalt  becomen  blue.  Is  uecom]>08ed  by 
-M-itb  {>otii«ih,  and  by  fusion  with  bi^ulphate  of  potaah.     h  Dot 
acted  upon  by  acida. 

GAl,  abimina  80'2i,  glucine  :o70,  nnaH  portions  of  the  alu- 
mina aud  gluciue  being  replac<Ml  b^  red  uside  aud  prutoiide  o{ 
iron. 

Analyses  of  chrj'soberyl  a  from  North  America  bj  Thomson, 
b  fnmi  the  Ural,  g  ^  3«8»,  c  fivim  the  BrazLU,  G  =  a"37, 
both  by  Awdejew,  d,  e^f  from  lladdam  by  Dnmour: — 


a 

h 

C 

d 

e 

/ 

Alumina 

.     , 

70-76 

78M 

7810 

7603 

7484 

76'« 

Oxide  of  chrome 

. 

^- 

o-a« 

t» 

4-fil 

3  £3 

IM 

Glucine        .     . 

,     , 

vn 

18-03 

1794 

18'41 

1009 

irM 

Protoxide  of  iron 

,     , 

4M 

3-lS 

447 





— 

Oxides  of  Pb,  Cu 

.(H 

=  0*48) 

0'39 

m 

0*48 

2'fil 

OM 

In  imbedded  and  isolated  crystals,  granular  cryBtallino 
and  in  graing  aud  pebbles. 

Is  found  in  very  largo  crystals,  with  phenakite  and  emeraU, 
in  mica  slate  on  the  right  bank  of  tho  nverTakownjn,  85  W(»r»t» 
(50  E.  niilcH)  to  the  enst  of  Kathnrinenburg  in  the  Ural;  st 
Haddam  in  (^onneoticut,  and  near  Saratoga  in  New  York»  witb 
garuet.  tourmaline,  and  emerald,  in  gneiss  and  grautt«;  it 
IVtersdorf  near  AVieaenberg  in  Moravia,  with  garnet,  in  fibruiu 
quarts  in  gneiss;  in  isolated  cr)'9taU  aud  pebbles  iu  river  sand 
asaucinted  with  various  geina  at  Saffragang  in  Ct-ylou,  Pe«»a- 
and  iu  the  Rio  Piaubi  ana  Rio  Americana**  in  the  Bni/.iLt.  Tlir 
faces  w  were  observed  in  a  small  crvstid  from  the  BnuiLs. 


RTDBOUS   SARTnS,   OXEDKft,  AXP    ACIDS. 


142.   ANTIMONOCHER.  — Autimoniftl   ochre;    Phniln* 
Autimoine  oxide;  Hauy.     Spiesglauxocker ;  MoHa,  IJa 
Antimonocher  j  Hausmann, 

Amorphous.  Fracture  uneven,  earthy.  Opaque.  IiuH. 
Tellow.  Stn>ak  yellowiah-white,  aluning. "  Brittle.  Vcnr  mA 
...friable,     o  =  6-28. 

In  the  matniiw  yields  water.      Before  the  blowjiipe  is  Tcitl^ 
litvd^  d(*[x>HJtLug  a  white  B\i\)V\iftaXc  >iv<5^  VW  tiluuccoal. 
<«adA  ia  ruJuoed. 
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iH',    antimony  75*89,  oxygen  18'62,  wnter  fi'39. 

lyvifl  by  Blum  and  Delfla : — 

Antimony          .         .         .  75*83 

Oxygen     ....  u&i 

Water       ....  463 

Arsenic     ....  traces 

majasive.  disseminatet!,  investing  other  minorala,  pseu- 
bouii  after  aulimonite,  from  the  docompositioii  of  whiL'h 
t-Te»ulta. 

In  fuiuitl  with  antimonite  at  Losncio  in  Spain,  Febiobanya 
fend  KoMunitK  in  Hungarj-.  (i»>ldkrona<.'h  in  Bavaria,  tlie  Carmen 
minie  near  Zik'imlpan  in  Mt'xico,  in  Huel  Boya  near  Padatow, 
kod  near  Port  Isaac  in  Cornwall. 


143.  "BRrCITE.  — Bnicite;  Phillips,  Bendant.  Rhom- 
K)eiiri«cher  Kuphon-Giimmer ;  Mobs.  Brucit }  HaiLsmanu, 
llaidinger. 


Itkotnbobedral. 
0    111,    a    oil. 

mi 


rio.  SM. 


I     0 


Clwirage.     o,  very  perfect ;   ff,  tracea, 
"nirture    9cartM?ly    observable,     uneven, 
i-tnin:t|nirent . . .  tniniflucent .      Lustre 
ij.     White,    Bomt'tiniert   iurlining  to 
and  gm'n.     Ktrcak  white.     Soetilo,  in  thin  leaves  flexible, 
s  ro.    o  =  a-3...s-4. 

n  the  mntrass  yields  water.    Before  the  blowpipe  intumeaces 

nr»  opiujue,  but  is  infusible.     Moistened  with  solution 

;    and  ignited  beeomt'S   red.     la  easily  and  perfectly 

»iublt'  in  ai'ida.     Exposed  to  the  ntmosphure  beeouiea  dull, 

lulvcrulent,  and  conibinea  gradually  with  carbonic  acid. 

M^I»I£,    magnesia  M*63,  water  soas. 

An.^lTl»efl  of  brucito  «  from  Uoboken  by  Bruce,  b  by  Stro- 
froin  Unat  by  F)fe,  d  from  Unst  by  Stromeyer,  «  by 

:lz; — 

a  h  0  d  0 

'f       i-fia     ,     ...     70       eS'94        09*75        66*67        6ft*U 


2f  3 
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Protoxide  of  iron  .     .     — 

Lime — 

Water 3o 


b  0 

0*19  — 

SO'OO        30-S6 


4 

e 

1-18 

u* 

0-10 

— 

30-30 

»o- 

Analysea  of  tbe  filirous  variety   (nemiilite)  f  by  Connell,  f 
by  "WTutney,  A,  i  by  Wurtz,  k  by  EammoUbepg : —  ^^ 


f 


Magnesia     .     .     . 

S7-86 

63  89 

ed-06 

66-11 

Protoxide  of  iron  . 

9*64 

4-6^ 

5-63 

673 

Water     .     .     .     . 

fl7*M 

28-30 

30-13 

iindet. 

Carbonic  ncid   .     . 

10*00 

4*10 

— 

— 

SiUca 

0*60 

— 

— 

— 

MW 


According  to  G.  Bose  it  contains  carbonic  acid 
derived  from  tlie  atniospberL'),  and  transparent  fragmi 
tho  mineral  ore  disHolvod  ^iLli  eflervcdC(.*uce  iu  hyi 
acid. 

Is  found  in  crystals,  and  columnar,  scaly  or  graai      

fibrous  moAses,  in  fisaurt?*  in  serpentine  at  HoboktMi  in  3ft 
Jersey,  Staten  Island  in  New  York,  Smnauees  in  Unsl, 
Portsoy  in  Scotland,  Pyschminak  not  far  fixim  " 
Siberia. 

144.  VOLKKERTTE.— Yolknerit;  HermaniL 

In  six-sided  prisms.     LustTC  pearly.     Wbite.     Uj 
tbe  touch,     o  —  204. 

Li  the  matrass  ^^eld8  water.     Exfoliates  and  sbines  brig! 
before  tho  blowpipe,  but  docs  not  melt.     Soluble  in 
evolution  of  carbonic  acid. 


Analyaifl  by  Hermann : — 

Alumina      .     . 

17-06 

Ma^esia 

:iHo9 

Water 

.     .      13  70 

Exclusive  of  3*1)3  per  cent,  of  carbonic  acid,  suppoaol 

derived  from  tlie  attnosphero. 

Is  found  at  Schischiniskajii  Gora  iu  tbe  UnJ, 
According  to  Herrujinn.  hydn^taleitf.  a  mineral  fcnitul 

steatiu*  ot'Snarum,  wiis  origiually  '' 

is  cicavivble   in   une  dtrefti*in  ;   tr: 

clining  to  vellow  ;  and  tiv 

co/isfstfl  oi :— ca^bom^^  u^  i' 

iron  O'»o,  magnc»ia  so'io,  vaxj^fr a'i'ek*,'vaaiA\^\»  tub^^do^' 
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HYDRABGILLITE.  —  ilydrargylite  ;      Duirdnoy. 
IffTdr&rgillit ;  HAUfimaoD,  Hoidingcr. 

EbomboltedraL 

0    111,     a     oily     h    2TI.  FTO.  B97- 


ao 


ha' 
bh" 


&0"  0' 

DO  0 

80  0 

60  0 


Combination,     oha. 


The  faces  a  stri- 
ated parallel  to  their  intersections  with  b. 
"  ivage.    o,  perfect.    Lustre,  on  a  vitre- 
;    on  o   pearly,  bright.     Colourless, 
=  2-5. ..3-0.      O  =  2-31.0. ..2*387. 

la  the  matrass  yields  water.  Before  the  blowpipe  beeomea 
and  opaque,  exfoliates  and  shines  with  a  very  bright  light, 
tout  meltiug.  With  solution  of  cobalt  becomes  blue. 
a  eolourleBs  transparent  glass  with  borax  and  Bait  of! 
phosphorus.  In  fine  powder  soluble  ^^rith  difficulty  in  hot 
sulphuric  or  hydrochloric  acid. 

AllP,    alumina  65'6oy  water  S4'M. 

Analyses  of  hydrargillito   t»  from  Schiscbimskaja  Gora 
[ermann,  ft  from  Cidade  d'Ouro  Preto  by  v.  Koboll : — 

a  h 


Alumina D4'03 

Phosphoric  acid.     .     .     .       1*43 
Water 34-64 


Ofi-6 


84-4 


k 


Is  found  in  very  small  crystals  and  granular  and  scaly  masees 
at  Aohmatowsk  near  Slatouj^t  iu  the  Ural^  with  granular  and 
iT\'stu]li7A'd  mai^etite ;  Cidade  d'Ouro  Preto  in  the  Brazils; 
Sjchmond  in  Massachusetts. 


m 


146.  GTBBSITE.— Gibbsite;  Phillips.  Gibbsit ;  Moha, 
Haiismanu,  Haidi  tiger. 

Feebly  translucent.  Dull.  Oreeniah,  greyish,  yellowish- 
white-.    "Brittle.     H  =  3'0.     o  =  2-20. ..2-44. 

In  the  matrass  yields  much  water,  and  diminishes  in  volume. 
Before  the  blowpipe  in  the  forceps  shines  brightly,  but  docs 
not  melt.   With  solution  of  cobalt  Ix'couiea  blue.    With  boracic 

id  and  iron  wire  yielils  phosphurct  of  iron.     lb  not  soluble 

iling  hydrochloric  acid. 

jr  4 


I 
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nmsors  eartus,  oxides,  a^d  acids. 


A  miituro  of  AJ  P  H'  with  AlH'  in  various  proportiona. 

Analjses  of  gibbsite  from  Richmond  by  Hermann : — 
Alumina      .    .    .    26*66        8889        £0'90        &3-a9 

Fhosphoric  acid     .      87-69  36  80  16'80  UQO 


■Water 


86-73 


86*41 


84*60 


M-IB 


Is  found  in  botrroidal  masses  atKichniond  inMassachi 
The  tlnst  analysis  n'preftcnta  the  composition  of  the  precipi- 
tate of  hydrous  phoHphate  of  alumiua,  obtained  by  adding  pbo»- 
pbato  of  soda  to  a  Holutiou  of  alum. 


^ 


147.  DIASPOKT;.— T)iaspore;    Phillips.   Hauy.      Eutomer 
Disthen-Spath  ;  Mohs.     Diiut|>or;  llauanioun,  liaidinger. 

Prismatic.    011,010=67*88';  101,001=80°  39';  110,100=48°  wP 


a  100,  c  001,   e  loi,  d  190,  k 
029.     0  truncates  the  edge  pa. 


820,    I  210,  p   111,   i 


rro.  908. 


ea 

90° 

0' 

oa 

98° 

66' 

ea 

60 

91 

$d 

98 

0 

e/ 

61 

18 

m" 

83 

36 

ea 

88 

0 

#V' 

09 

68 

ka 

85 

80 

FP' 

68 

10 

da 

64 

67 

VP 

67 

14 

ddf 

SO 

6 

81 

64 

do 

90 

0 

00* 

132 

8 

aa 

76 

67 

oo" 

86 

4 

pa 

63 

26 

do*" 

130 

66 

Combinations.  nkdc^ahUo^alkdfpa.  Tl»c  edges  *rf,  o^  rounded. 
Cleavage.  »,  verj'  perfect;  rf,  less  perfect.  Fracture  (X)n- 
choidal... uneven.  Transparent... translucent.  Luutre  vitre- 
ous ;  a,  pearly  ;  on  surfaces  of  fracture  reainous.  Tlie  minimum 
denatiouB  of  light  rcfmcU-d  through  dS*  are  21°  64',  21**  a'  the 
least  n*fructed  ray  being  polarized  in  the  ])lane  of  refraction. 
ColourlcHs.  j^pcyisli-white,  vellowiflh-white,  grceni«h-\vlntc,  pole 
CTt^n,  blue,  dark  violet,  yellowish-brown  from  an  admixture  of 
hydrate  of  red  oxide  of  in)M.  The  variety  from  Hchemnitx 
appears  of  a  reddish  pkiui-hlue  colour  when  viewed  in  a  direc- 
tion peri>endicular  to  r,  violet  inclining  to  blue  when  viewed  in 
a  direcliou  perpendicular  to  a,  and  asparagus  green  when  viewed 
in  a  direction  parallel  to  the  edge  oe.  Streak  white,  n  = 
O  =  3-30...  8-43. 
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cnntrastf  decrepitates  violently.  And  iidla  into  whito 
EtcaieH,  eniept  the  variety  from  KoHoibrod,  which  does 
i»crepit:ite  nud  is  browii  al*ter  ignition,  when   heated  to 
Denn  yiAd»  M'ater.     Before  the  blowpipe  infusible,     fiorax 
tit  of  phuaphonis  dis-^olve  it,  alYer  if^ition,  easily  iuto  a 
iloorleaa  glass.     It  is  not  acted  upon  by  soda.     With 
ta  of  cobaJt  becomes  blue.     Is  not  aeled  upon  In*  hydro- 
aeid,  which  dissolves  the  oxide    of  iron  leaving   the 
eolourless.     Ailer  being  strongly  ignited  is  soluble  in 
*bloric  ucid.    The  Siberiau  diaspore  ia  soluble  in  sulphuriu 
*■  T  ignition. 


alumina  66*07,  water  I4'93. 

lyaea  of  diaspore  a,  l  from  Siberia  by  Ilesft,  c  from 
I,  </  from  Siberia,  both  by  Dufrenoy,  e  from  Scheranit* 
■e: — 

a  b  c  d  e 


: 


1 

Imina      .     .     . 

86-44 

86-61 

78  93 

7*-«B 

66*13 

l^\     . 

14-66 

14*30 

15*13 

14*58 

15*00 

IB  oxide  of  iron  . 

— 

— 

062 

4-61 

— 

iHca 

— 

— 

1*39 

2 -90 

— 

i 

P^ 

— 

— 

1*98 

1*64 

— 

■ate  crystals  are  rare,  it  usually  occurs  massive,  in 
curved  lamiiUB  which  are  readily  separable ;  also  in 
of  alouder  crystals  intersecting  each  other  in  every 


land  in  the  Ural  at  Gumoachit  and  Kosoibrod  with 

in   narrow  veins  in   (.'bh>rit'C  slate  ;   in  crystals  and 

maweit  with  pyrite  in  veins  in  por^jhyry  in  the  Crown 

Ferdinand  mine  at  Sehemuitz  iu  Hungary,  in  dolomite 

»nindum  on  8t.  Gotthardt.  Gumuuh-dagh  near  Ephesus, 

it  is  said,  at  Unnldbo  iu  Sweden. 

angles  of  corresponding  forms  in  dinspore  and  gothite 
iiuato  to  each  other,  aud,  though  less  closely,  to  those  of 
tte. 


GOTIIITR— Hydrous  oxide  of  iron ;   Phillips.     Fer 
hydrate ;    llauy.       Prismatoidisches     Habronem-Erx ; 
Pyrrhoaiderit  J  Hauamaun.     Grothit;  Haidiuger. 


latic.    011,010=50°  33';  101,001: 


10,100=47"  BO 


h  010.  m  071,  e  wi,   d  v^Q,  m  no,   I  2lo,  «  Viiy 
sas,  r  181,    r  truncates  the  edge  j3<&. 


s  5 
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vh 

68° 

38' 

pn 

63° 

9' 

r'f^ 

m 

ch 

80 

0 

ta 

76 

47 

eb        n 

uu' 

60 

fi4 

ua 

90 

0 

*V      UT 

ea 

68 

48 

rb 

80 

S3 

ea 

go 

0 

pb 

60 

33 

no.  9M 

etf 

ea 

80 

rb 

00 

0 

la 

SB 

M 

W 

63 

4S 

.^-<^ 

mm 

47 

SA 

•* 
PP 

68 

ee 

/T 

m 

da 

es 

SO 

pY 

B3 

47 

f 

^ 

ba 

00 

0 

•4 

£8 

Sa 

*" 

J 

«w»' 

6S 

8 

m" 

64 

43 

1  ■■   •  i# 

TT 

dd' 

49 

90 

sd 

63 

65 

J> 

za 

88 

IS 

ra 

U 

0 

ft 

:i 


Combinntiona.  fl*//?,  admj}^  aJmpr,  adrnpeSt  abdmprur^  oMi 
SfiHt.  The  fhcca  «  smooth  ;  p,  *  faintly  strintedi  parallel 
intersectiong  -with  each  other;  p  sometimes  rather 
,rf, «  Btriated  parallel  to  their  intersections  with  each 
ithe  faces  n  frequently  greatly  enlarged,  giving  to  the  djl 
the  appearance  of  thin  plates.  Cleavage,  a,  very  pMl 
Fracture  imperfect  conchoidal.  Translucent  on  the 
opaque.  Lustre  adamautine.  Yellowish-brown,  rt^ddisi 
...bhickish-brown.  In  thin  plates  and  tine  needles,  hi 
red  by  transmitted  light.  Stre-ak  yellowish-brown, 
n  =  60. ..5o.      O  =  419... 437. 

In  the  mntniss  yields  water  and  turns  red.  Bel 
blowpipe  in  the  outer  tlame  becomes  brownisb-red  ;  in  il 
flame  becomes  black  and  magnetic.  Fusible  with  vei 
difficulty.  With  borax  and  salt  of  phosplionis  aflnrds 
action  of  iron.  Is  eiuily  soluble  in  hydrochloric  acid,  fr 
leaving  a  residue  of  silica. 


•PoH,    red  oxide  of  iron  80*so,  water  icii. 


Analyses  of  crystnls  (gothite)  from  Eiserfeld  a  by  t. 
b  by  Schnnbel.  c  of  crystals  from  Lostwithiel  (o  ==  4'St1 
Yorke,  of  a  fibrous  vnriety  trom  Ilollerter  Zug  d  bv  v 
e  by  Brondea,  /by  Schnabcl :  — 


m 

b 

fl 

d 

Rod  oxide  of  iron 

86-36 

8037 

89-66 

66'e6 

Oxido  of  manganese . 

061 

006 

016 

S-60 

Oxide  of  copper   .     . 

OOl 

— 

— 

— 

"ir*ter 

\va% 

\vo% 

vrOT 

ir«o 

5j7ica 


o'a& 


^        «^%      V«b 


UANOAXTTS. 


Annlrses  of  fibrous  varieties  tf  (lopidokrokite)  from  Oberstein 
=  41,  by  V.  KobclJ,  h  from  the  Huth  mine  near  Ilanim  by 
^hnAbe];  of  ooin[iact  varieties,  i  from  the  liutli  mine  by  Kars- 
k  from  8axony,  I  from  Mim'land,  both  by  v.  Kobell,  m  from 
Chile  (chileit«)  by  PLittner:— ' 


3 

h 

i 

h             I 

m 

led  ocdde  of  iron  .    . 

90o8 

83-61 

Sfl-lS 

8«-M     8632 

83*6 

Oxide  of  tnanganofle   . 

— 

4-72 

0-76 

OX.  copper 

10 

W«cr 

0-47 

11*36 

n'4'i 

11-66      lOBO 

10*3 

Saioa 

trace 

042 

170 

8*00        S'88 

4*a 

I 


lu  Braall  attached  acicular  and  tabular  crystals,  in  capillary 
m-jitAls  enelosK'd  in  quartz,  in  reniforin  and  botrjoidal  masses 
tftiHng  a  columnar  or  Hbroua  structure  witli  a  rough  or  velvet- 
surface,  in  columnar  and  granular  masBes,  pseudomorphous 
T  pvrite.  S 

Occurs  in  veins  and  ca^-ities  with  quarts  and  limnite.  Isfl 
found  in  cxTatalfl  at  Clifton  near  Bristol  in  geodca  of  quartz, 
Bestormel  mine  near  Lostwithiel  and  BotnUack  in  Cornwall,  at 
Oberateiu  iu  acicular  cryatjila  enclosed  ii»  crystals  of  quartz, 
Landaberg  in  Rhenish  Bavaria,  Siclicnhitz  near  Hof  in  Bavana, 
Horhaiuen  in  Nassau,  near  llirschberg  in  Voigtland,  Schnee* 
Nieder  Phmitz  and  Geier  in  Saxony,  Finkelhiibel  near 
Hatz  in  Silesia ;  in  the  Drkolnow  mine,  Keichenberg,  and 
'oina  near  Przibram  iu  Bohemia,  Nadabula  near  Kosenau  in 
'ungary ;  enclosed  in  quartz  in  the  AVolkostrow  and  Kischj 
ids  in  the  lake  Onega,  and  pseudomorphoua  after  pyrite  at 
•waschowka  in  the  government  of  Orenburg  in  Russia,  Mount 
lai,  Antonio  Pereira  in  the  Brazils.  , 


I 


14P.  MAXGANITE.— Grey  oxide  of  manganese;  Phillips. 
kcerdeM> ;  Beudaut.  Prismatoidisches  Mangau-Erz  ;  Mohs. 
rraiibraunatein  ;  Uausmauu.     Maugauit ;  Haidingcr. 

Pri«matic.    011,010  =  B7°7''6;  101,001=38°  36';  110,100=49*60'. 

o    100,    h    010,    c    001,    «    oil,    w    *)2i,    e    101,   y    aio,, 

/     620.    I     210,    it     330,    m     no,    *     340,    (/    120,   h     140,   p    IU,; 

n    SH,   *    1S2,  g    133,   V    2S1,  X    b3d.     The  form  x  in  hcmi*l 
hednJ  with  inclined  faces. 


be         90°  o' 

ea         90  0 

UU  96  41 

trw'  104  S8 


&7      10 
21      8S 


ia  2fi°  81' 

la  30     38 

ka  38      18 

ma  49     60 

ia  67     40 


ha  78°  6' 

/r  118  48 

kk'  103  &4 

Mm  80  80 


4l4' 


da 


B7 

v  6 


46  46 

47  89 
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nl 
nb 


49**  40' 

88  18 

53  id 

66  26 

67  24 
OS  24 
61  16 

68  38 
74  SB 


n'n' 

n 


84°  66 

47  10 
103  S4 

48  U 
GO  6 
80  23 
64  69 


Fia.  301. 


26^47' 
63  fi.1 
70  I 
17  SI 

M  m 

67  k\ 


PIG.  300. 


CombinationB.     v^n^  cmk,  umi\  gntmldx,  yjtepvmkld. 
c  striated  parallel  to  their  inter^ootionti  with  u  ;  u 
paruUel  to  their  iutcrst^L'tiuus  uith^;  the  fuvL'd  uf  the  toae 
striat<;<l  parallel  to  their  iuteraectioua  with  eaeli  other, 
of  the  facet*  t*uiooth  and  bright.    Twins.    ISvin-fnce  e.   Cleavap. 
a,  very  perfeet  and  easily  obtained;   w,  perfect;  b,  e  tmce*. 
Op.ique.     Lustre  metallic,  imperfect.     Dark  tttcel-r 
block,    brownish-black,     velvet-black  ;     eoiuetiiuett 
Streak  reddiah-brown.      Brittle,      h  =  3'6...4'0.     o  =  4-tt... 
4'34.     ConductH  electricity. 

In  the  matrafw  yields  water.  Inliiaiblo  before  the  blowpipe. 
Imparts  an  amethyst  colour  to  borax  and  salt  of  phosiphonu  in 
the  outer  flunie^  which  disap|H.nira  in  tlie  inner  flnme.  SolnbUk 
in  hydrochloric  acid  with  tlit*c'ii«;ngemeMt  of  chiorinp.  Vj 
slightly  soluble  ia  coucuntrated  sulphuric  acid,  eoloi 
faintlr  red. 


MnH,   maaguieee  69*66,  oxygen  S7*24,  water  lo  si. 

Analvtes  of  znanf^amte  o  (rom  \3 w^w\ii*  W  Affvedjuvn,  j^ 
Ihlafeld  by  L.  Gnielin,  c,  *l  firom  WVicV^V^  "VusivBrv— 


'.  ;:} 


uarsiTE. 

2i 

a                h 

e 

d 

82'88 
B  03 

27«4 

tfs-es 

«9-77 

S7Sfi 

27  13 

0*08               9-60 

10' n> 

1010 

fater lo*os 

ftttocbed  and  imbedded  crystalfl,  columnar  and  granuiar 

Occurs  in  irregular  reina  in  porphyry  with  pyrolusite  and 
orea  of  mauijfane»c,  bai^'te,  cmcite  and  rarely  aragonite ; 
veins  in  gncitiH  with  ijuartz,  and  in  beds  of*  chalybite  and 
>U8  iron  oxides ;  oceafliouuUy  in  the  eavitiett  of  ainy^duloidul 
tiap.  la  found  in  veinn  in  ^ei»t)  near  Ihlefeld  in  tho  llurz,  II- 
^Mu  and  Oehrenstock  inThuringia,  Aberdeenshire,  Chriatian- 
Wm  in  Norway,  Uudenajs  in  Sweden,  Nova  Scotia. 

It  appears  to  re«nlt  flometinies,  together  with  gothite,  from 
the  deeouipoaition  of  chalybite,  when  the  latter  contains  fcohle- 
rite.  It  18  frequently  converted  into  p\Tolu8ite,  ita  colour, 
Urdoess  and  specific  gravity  being  changed  at  the  same  time. 
in  intimate  mixture  of  manganite  and  pyrolusite  sometimes 
)ccurs  in  pBeudomorphous  forms  after  calcite;  this  mixture 
ippears  to  be  identical  with  the  substance  called  varvicite. 


nB< 


0.  TtmOITE.— Turgit ;  HauBraann,  Haidinger. 

Fracture  even,  conchoidal.  Opaque.  Dull.  Brownish-red, 
Streak  bliXKl-red,  shining,     ii  =  6'o.     a  =  3*56. ..3'74. 

In  the  matrass  yields  water.  Before  the  blowpipe  becomes 
larker,  but  undergoes  no  farther  change.  The  reactions  with 
luxes  are  the  same  as  those  of  pure  red  oxide  of  iron. 

'pp*fl,    red  oxide  of  iron  96  27,  water  4-73. 

Analysis  by  Hermann  : — 

Bed  oxide  of  iron     «...  85  34 

Water eai 

Oxides  of  copper  and  lead      ,  I'BS 

Silica  and  insoluble  matter     .  7'50 

masiiive  in  the  Turginsk  copper  mines  near  Bogos- 
in  tho  Tral,  and  in  those  of  Sololuachenakoi  in  the  difi- 
if  Kolywau  in  the  Altai. 


LTMNITK.— Broun   hematite;    Phillips.     Fer  oxid6 
\\^\   ILaay.     Unthellbares  Uabroncm-Erz  j   Mohs.     Brnri- 
itoln  I     \\a\i»!tntuu.       Limonit  ;    HaidimgcT.      lA"m\vv\.  \ 


Shirker, 
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Opaque.     Loistre  resinous^  inclining  to  vitreous.    Yell* 
brown . .  .b!ackiah-b^o^\^l.      Streak    ycllowiah-brown. 
H  =  60... 66.     o  =  3'4...s*»6.     Contluots  eleotrici'ty. 

In  the  niairasH  yields  water.     Before  the  blowpipe  on 
coal  becomes  black  and  mngnetic.     With  borax  in 
flame  molts  into  a  green  fiflaas.    Is  soluble  in  warm  ! 
acid,  frequently  leaving  a  residue  of  gektinoua  silica. 

■te'll*,  red  oxide  of  iron  85*66,  water  11*44,  usuallr  contoin* 
ing  an  admixture  of  silica. 

Analyses  of  limnit-e  a  fibrous  from  Horbauscn  by  Scboo- 
berg,  h  pitchy  iron  ore  from  Siegen,  c  libroua  from  Kamcusk  in 
the  government  of  Perm,  d  pacud()moq)hou3  after  p\TJte,  oil  by 
V.  Kobell,  e  very  pure  *gla*kopt''  I'rom  the  Kuhbach  mine  near 
Riibelnud  in  the  ilarz  by  Amelung,yfrom  Cornwall,  u  ^  3», 
by  Yorke :  — 

a 
Red  oiide  of  iron     83"37 
Phosphoric  acid  .       — 
Water  ....     13'26 
Silica     ....      -I'oO 

Occurs  in  fine  fibres  united  into  globular,  renifomi  and  fta- 
laetitio  aggregatioue,  Imving  a  radiating  fibrous  or  curved  lamrl- 
lar  fltructure;  compact  aud  e«rthy;  pspudomorphou^  -.''  - 
calcite,  quartz,  galena^  fluor,  blende,  baryte,  chalybite.  ; 
mapcaait^,  wood  and  various  sheila.  Is  supposed  lo  rcwuii  irom 
the  decomposition  of  chalybite,  pmte,  Ac. 

Is  found  in  Carintbia  at  IlUtteaberg  and  in  the  \   " 
Lavant,  in  Stiria  in  beds  in  gneiss  ^ith  calcite  at  I 
Eiseners,  in  Hungary  at  Sirk,  Dreiwa*i8or  near  lU^• 
the  county  of  Gomor,  in  the  Ricaongt-birge  in  mi- 
Starkenbach,   in    Saxony  at   SchneelKTg   and 
in  Thuringia  at  Rnmsdorf  and  Saalfeld,  in  rv':i 
the  T)Tol,  the  Black  Porttst,  Bohemia,  Upper  Hiiosi.a,  iii 
ordinary  quantity  in  the  Pyreneea,  at  SomMro*tro  mixr 
aud  other  pUees  iu  the  Bacque  proaincea  of  Spain,  v    <'•■  ;  ;. 
at  Cuniherheail  in  l^anarkshire,  iu  Mairdand  one  f>f     '      ^ 
land  isles,  and  in  Hoy  one  of  the  Orkneys,   in   ( 
Botallack  near  the  Land's  End  and  in  Tin  Croft 
Redruth,  in  Siberia,  in  the  Brazils  at  Villa  Ricca  m 
Pereira,  in  the  United  States. 


b 

c           d           e 

/ 

84-87 

B3-88       6fl'9i       MTy 

et-u 

a'oo 

oxide  of  mangmofle 

VIM 

13'4« 

]6oi      13*2«      lass 

1«« 

0-fl7 

l«l          VoO          — 

S43 

J52.   WAD.- Wad;    Phillips. 
(in  part);  llauy,    ScbaumsutS^ifT 
(ciiAUiu :  Htiusmann.     \f«A*, 


iftAr€er«iQfaU 


^ft4r< 


Mohi. 


A8BOLA2rS. 
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iirt.      Opnquc.     Lustre   imperfect   metallic,   feeble. 
CI  1,  passing  into  grey.     Streak  brown,  shining.    Soils, 

\vx)  acctilL*.     I'netuous  to  the  touch,     u  =  O'o.     g  =  2179... 
S'7oo.     Conductfl  electricity. 

In  the  matrasg  yields*  water.  The  reactiona  before  the  blow- 
pipe are  the  euunc  oa  thoae  of  oxide  of  niangiineBe. 

Analyses  of  wad  a  from  Upton  Prne  by  Tamer,  b  from 
Rubehind  in  the  lliirz  by  RiiTnmel»berg,  e  from  Ihnenau  by 
Sohefflrr,  r/ from  Krunmimi  in  Boliemia,  o  =  2*179,  by  Kuaain^ 
r  from  Moasebo  in  Westgothknd  by  Ingeetrom  : — 

a 

Frotonde  of  numgwaew .  73*oo 

rgvn i4\t4 

oxide  of  iron      ,    .  — 

lime ,.,.,.,  — 

Bonrtes — 

Potash — 

Wat^^r lO'oe 

Silicu — 


b 

e 

d 

ff 

•7-60 

66*9 

64*40 

74*17 

JS4M 

mi 

7-87 

8*34 

101 

1*0 

11-13 

0*77 

i-22 

— 

— 

1-fll 

038 

Bl 

magnesia 

O'fiS 

806 

«_ 

— 

-— 

10-30 

p-8 

11  10 

o-fiS 

047 

2o 

— 

143 

Occurs  mansive,  botryoidal,  sometimes  pulverulent,  or  in 
froth-hke  coatini;:*  uti  other  minenils, 

la  found  at  Klbingerode  and  Iberg  in  the  Han;,  Kemka 
and  ArzlnTj^  in  Frmicouia,  Siegen,  Xassnu,  Hiitteuberg, 
Frie*ach,  LoIh'U  and  other  places  iu  Corinthia,  Picdinuut.  iu 
Frauec  ot  Ciiutcni.  (tmroi  in  the  department  of  AFayenne,  A'^ic- 
de<aao«  in  the  department  of  ^Vrricge,  Cornwall  and  especially 
in  thi!  Diangiiueae  pita  of  Upton  Fyne  iu  Devonshire. 


153.  ASBOLAJ^— Earthy  cobalt ;  Phillipa.  Cobalt  oxide 
noir;  Ilauy.  ITntheilbarer  Pailomcliin-Cirapliit ;  Moha.  Ko-i 
baltachwarze  ;  Ilttuemauu.     Aebulau  ;  Iluidiiiger. 


Fracture  conchoidal.     Opaque.     Lustre  rcain- 

_:...duU.    Blueifih  and  brownish-bhirk...bla<:ki3h- 
lack,  ahining.     Soils  slightly.     Seclile,    H  — 10... 


Amoryihous 
ou»,  ;^' 
blue. 
rs.     o  s  3  2. 

Ill  the  malrses  yields  water  hnvinfj  on  empvreumatic  smell 
Brforo  the  blowpipe  on  charcoal  emits  a  smell  of  araemc,  but 
dm^  not  melt.  A  small  quantity  imparts  a  violet  colour  to 
borax  in  the  outer  flame,  and  a  umalt-blue  colour  in  the  inner 
Bmme. 


(Co,Cu)MiiUI'. 


» 
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280  HIDIIOUS   EABTHB,  OXIDES,   UTD  ACIDB. 

j\jia]yitL}  of  oftbolnno  from  Komfldorf  by  ItninmolBbetrg: — - 

ProtoxiJo  of  umuganeso    .  iO'os 

Oivgeu u-ir 

Oxide  of  cobalt I9« 

Oxide  of  copper i'za 

Sed  Glide  of  ii-on 4'5Q 

Barytes 0'60 

Potash 0*37 

Water Sl'M 

OccurB  rniw^ive,  iiiaiiiinillary,  botryoidul  and  pulverulent, 
investing  oihrr  minerals. 

Ih  found  at  KimiBdorf,  Saalfeld,  Gliifkabrum  iu  Thuringia; 
Biober  uud  RiechelBdorf  in  Hessia;  Wittieben  in  tho  Block 
Forest ;  tt^'ugeredorf  in  Luwitia  ;  in  the  mines  of  Mnuknerotr. 
MUi  Oeyer  nt-ar  Brixleg^  in  Tyrol  ;  NertKchinsk  in  Siberia ;  in 
•■adfitouo  with  foppLT  pyrites  ut  Alderley  Ed^e  in  Cheshire ; 
of »  blue  colour,  investing  fissures  in  slate  clay  m  the  peainaula 
of  liowth  near  Dublin. 

154.  PSlLO^TELAiVE.— PHilomolanp;  Boudant.     Tntheff 
bares  Mongun-Kr/ ;    Mohs.      Schwor^brauastciu  ;    IIau«tuumi. 
Pailonieku  ;  Huidin^or.  ^ 

Amorphouf.       Frachire    even...  flat    conohoidal.       Opantil^ 
LuBtre  metallic,  imperfect.     Bltu-iflh-blaek,  greviHh-bIaek...<lark 
ttteel-grey.     Streak  browniiih-black,  shining,     brittle,     u  =x  §^_ 
...fl'O.     o  =  a'7...4'i.     Is  a  good  eonducUir  of  electncity.       ^M 

In  the  mntrn«8  yit^lda  wtitiT.  Ita  reactions  before  tlie  bloi^^ 
pipe  are  the  same  as  tfiose  of  manganite.  In  powder  soluble 
in  hydrochloric  iicid  witli  nn  abundant  evolution  of  chlorine. 
In  powder  imparts  a  red  eolour  to  conceutnited  sulphiu-ic  acid. 
After  ignition,  the  potash  wliich  some  varieties  contain  may  be 
dissolved  out  by  water. 

Analyses   of  psdomelanc   a  from  Schneeberg,   b  from   So- 

maneehe,  both  by  TinTier,  c  from  Baircuth  by  Fucha,  d  froq^ 

liorhauacn  by  lijimmeUberg,  e  from  Ibuenau  by  Scheifler: —  ^| 


I 


Sod  oside  of  manganese  itnitn  09'80 

',_» 7-8S 

^arytes loss 

Potash — 

Water AM 

Silica 0*20 

Black  oxide  of  copper     ...  — 


b 

c 

d 

i 

70B7 

818 

eraa 

8>9 

7'BS 

O'fi 

918 

O'B 

18-09 

. — 

— 

6*8 

— 

4'£ 

804 

— 

i-18 

49 

3-30 

^ 

cros 

— 

0'64 

"l 

— 

. — 

0B« 

--I 

^^^^■^  8A850LIXE.    ^ 

a  b  c  d  e  i 

B«d  orido  of  iron                            —  —  —  1*43  O'm 

lime —  —  —  038  1*8 

[Scxb  and  magnesia                        —  —  —  032  — J 

,Alumiim      ...                          —  —  —  —  2'l' 

I  5tee  v&rietiea  arc  nearly  or  quite  ouliydroua,  aa  appeiira 
mm  til**  following  analyses  of  psilomelane  from  Ilraeniui  f  by 
Cbiiitfbruoh,  from  Gy  q  by  Ebelmen,  G'ow  near  Jleidelborg  A 
\ss  Ijammelsberg : — 

/  3  * 

Ppotoiitle  of  manganese.     .     77  93  70«o  70*17 

Oiygen ifi-aa  u*i8  161« 

Potash 6-20  4*05  2*63 

Ltnie 0  01  —  0*60 

Mft^ncKia —  1  '06  0*21 

BaQ'tos 012  «*65  8*0a      | 

Blook  oiide  of  copper      .     .  o-io  • —  0*30 

Red  oxide  of  iron  ....  —  0*77  — 

Oxide  of  cobalt      ....  —  —  064 

Silica O'QS  060  0*90 

Water —  107  l'4S 

Occurs  in  botryoidal,  reniform  and  atalactitic  massps,  also 
oonipact  and  disseminated.    It  is  probably  a  mixture  of  dilTerent  i 
endj.  I 

Occurs  in  beds  of  pyrolusitc  and  mangnnite,  in  veins  in  por- 
pbyrj'  and  in  beds  of  clialybite  and  hydrouB  iron  oxides ;  also 
in  npwcr  t'«  i  -    especially  in  the  new  red  sandstone.     la 

found  at  ^i  ^r  near  Gottingen,  in  tbe  llai'Z  at  Wurxeln- 

bec;g  in  tbe  iicivUri;  fbrpt<tfl,  near  Broiinlago,  in  tho  beds  of 
iron  ore  of  Elbijii»oro<ie  and  Neuwerk,  near  llofeld,  in  Thuringia 
near  Umenau,  Egleraburg,  Brotterode  and  SchmalkaldfU,  in 
Saxony  ncjy  SchnoebiTg,  Johann-Georgenstadt  and  Ehivnfrie- 
derwiorf^  in  Stiria  at  A^ordembcrg  in  clefts  in  decomposed 
chalybite^  Uollerter  Zug  in  Siegen,  Naila  and  Arzberg  in 
Bairenth,  in  many  parta  uf  the  Black  Forest  in  veins  in  granite 
and  new  red  sandstone,  at  Biebi.T  in  Hessia,  near  Siegen,  at 
Kupferborg  and  Konradtiwaldaii  in  SiUstia,  Schwarzlhul  and 
Bousberg  in  Bohemia,  Jessenit/,  in  Morana,  Rhonitz  in  Hun- 
gary. ArschitB  in  Bukownia,  Komaueche  and  other  places  in  ' 
iVimee,  ChriHtLitiaand  in  Norway,  Devonshire,  Cornwall,  Monk-  j 
ton  in  Vermont  in  North  America.  j 

155,  SASSOLINi;.— Native  boracic  acid;  Phillips.  Acido  I 
bonuiuue ;  llauy.  Prisuiatischo  Borju-Saua* ;  MoUa.  ^«a%o» 
Un;  ^JAWmiMin,  Hjudiugcr. 


SCLICilTCa. 

Anorthic.     iio,TiO  =  fii''80';  100,1 10=69°  0*;  lujl 
001,110  =  48^i/;  001,110  =  90'^  30'. 


a    100,  ff  001,  y   loi,  *  loi,  m   no,  /   no,  v   in, 
«  111,  u  ill. 


«na 

69"     0' 

fn^ 

61    ao 

ta* 

60     30 

y^ 

£1      21 

ea 

75     4S 

ipa 

103     10 

r/tt 

31)     87 

<M 

80     33 

vm 

13t      S& 

r^ 

47       3 

c< 

05       3 

v< 

137     hh 

Conibinatioua, 

of  the  zoue  ami. 

easily 

Dbtnined, 

T\Q.  SOS. 


"tX^. 


I 


eamt^  pamti^rttu,    TVina.    Txrin  nxis. 
oc  ^  29°  2'.      Cleavage,     e,  Tnrv  pet 
TraD8pftrent...traU8lucent,      Lustre 
The  optic  axes  aeeu  tlirou|U[h  the  fauefl  c  appear  to 
each  other  an  angle  of  about  &°.     Cuhjurless,  white, 
white,  yellowibh-white.     Streak  white.     H  =  1.     o  = 
UnctuouB  to  the  touch.     Tuete  faintly  ttL-iil  Kntl  bi 
the  matrass  yields   water.     Exposed  to  the  flame  of 
iutumtfsoea^  and  melts  into  a  tnui»]>aivnt  bead,  which  c 
rubbed,  without  bt?iiig  iaolnttnl,  acquires  resinous  cle 
Imparts  a  given  colour  to  the  blo^-|jipe  Hnme.     Solul 
parts  of  water  at  it**^  c.  and  in  s  part.-s  of  boiling  water, 
m  alcotiol.     The  solutiou  burns  with  a  grei*ii  iLinie. 

BoU\    boracic  acid  66-36,  water  iS'6S. 

In  crystalline  scales  and  crusts,  granular  and  ataloeti' 
Is  found  niixeil  with  sulphur  in  crtnices  in  the  is] 
Vuleano  and  Stroniboli,  and  appears  to  have  been  prod 
sublimation  along  with  the  vapour  of  water  ;  also  in  sol 
the  water  of  hot  springa  in  the  neighbourhood  of 
Tuscany. 

BXLIClTEa. 

156.  STAFBOLTTK— Staiiwlito;    Phillips.      Stai 
Hauy.     Pnanmtoidischor  Gnuiut;  Mohs.     Htnuro^lli 
maoDt  Haidingcr. 

Prismatic    oii,0lo=3V*  w  •,  \o\vafe\=:%^?  vt\  \w; 


STACttOUTE. 
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«  too,  «  0<a,  r  on,  m  110,  X  303  twin*face,  z  32a| 
HiD-&ce*  dP  truncates  the  edge  <tc ;  z  truncatea  the  solid 
togjc  cma, 

fi6°  29'  mo        M**  -10' 

110     U  mm'       60    40 

4S    48  me        »o     0 


re 


no.  30*. 


zo 

«o° 

87' 

za 

68 

43 

no 

.  300 

CombinRtions.  <*wi,  cwfl,  em«i.  Twins.  1.  Twin-face  x. 
(fig.  90S.)  <v  =  gi""  3o'.  2.  IVm-fftce  s.  (Gp.  aoo.)  w  =3 
iB°  M^f  ao  ^  ~  fup  3o'.  The  facea  r  sometimes  rough.  Clrav- 
ace.  rt  perfect,  but  intemisted  ;  m  traces.  Fracture  con- 
CDoidal... uneven.  Tnin8luceut...transliicont  on  the  edges. 
Liutro  vitreoua,  inclining  to  resinous.  For  red  rays  in  a  plane 
parallel  to  e,  and  nolarized  in  tbut  plune,  /i  =  i'7o26.  The 
optie  axf»  make  angles  of  ^a*^  3o'  with  a  normal  to  r,  in  a  plane 
i>erpeudicukr  to  the  edge  ae,  Jieddish-brown...blackiah-browii. 
Streak  white.      H  =  7*0. ..7*6.    o  =  3  63... 379. 

Nearly  infiwiblc  before  the  blowpipe.  In  borai  melts  with 
difficulty  into  a  f^laes  coloured  ^cn  by  iron.  Soluble  with 
renr  great  difRrulty  in  salt  of  phosphorus  into  a  colourless 
Opale«cent  glass.  With  soda  melts  with  effervescence  into  a 
rellow  slag.  FurtiaUy  decomposed  by  sulphuric  acid  either 
oeforo  or  after  ignition. 

AiialTBes  of  staurolitc  o,  6  from  Airolo,  o  =  8'8«...8*73,  e,  d] 
from  Bretagne,  e  =  3*6»7... 3*629,  r,  /  from  Polewskoi  in  the 
Ural,  o  =  3'647... 3*689,  oli  by  Jacobsou  : — 


a 

b 

e 

d 

e 

/ 

ica  .    . 

33*46 

32  00 

8»'10 

40-36 

38-68 

88-38 

nniiia  ■ 

4783 

47-92 

44*87 

44  3S 

47*43 

46-07 

h1  oxide  OT  iron   . 

irsi 

10-06 

15*0» 

15-77 

16*00 

14*00 

1.  mnngan.      .     . 

— 

— 

017 

010 

— 

— 

jfaesui      .     .    . 

I'flO 

i*ee 

0-32 

— 

S'41 

2'47 

Aoalymm  of  ataurolite  y,  h,  l\  i  from  St,  Gottbardt,  o  =  8*73: 
in  fingmentc,  o  .=  8*744  in  powder,  by  Jacobson,  m  by  'Mm^ 

DAC;  — 
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g       h       k        1 

Silica 30-91  29*72  8913  Joat^ 

Alumina -tu'ds  &1'73  62*01  Mi'ffO' 

Bed  oxide  of  irou  .     .     .  16-37  I6*e»  I7*fi8  irc^ 

Protoxide  of  uiaugaaese  .  119  —  liiuo  o  ]} 

Magnesia iss  i*86  I'sa  s*i6 

The  I'ompoaitioii  of  staurolite  from  Airolo  ia  ruprfVi'iiWil  lir 
ftsi,  where  ft  id  ii  and  t».     In  staurolite  from  St.  GotO  r" 
the  bofios  L'ouiuiu  about  tvnce  as  much  oxygen  an  lb 
In  the  varieties  from  Bretagno  and  the  Ural  the  oxygen  oi  tne 
bases  is  J  of  that  of  the  silica. 

lu  imbedded  un^Htals  in  mica  state,  talc  slate,  clay  slate,  rvclj 
in  gi)(M8fl,  with  ganiet,  kynnite,  tounnaliue. 

Is  found  near  Pruto  on  St.  Gotthardt,  and  on  the  Grciner  in 
the  Ziilerthal,  often  attached  to  eryatala  of  kyanito  so  tli.nt  a 
face  of  one  crj'stid  is  in  contact  with  a  face  of  the  oth- 
their  ed^es  iHiniUel;  nt  Sebea  in  Trau*ylvauiii,  near  Pii^ 
and  Goldenstein  in  Monivia,  St.  Jogo  di  Compoatclla  in 
in  the  neighbourhood  of  Oporto,   in  mica  slate  and  i- 
crystttlb  ut  C^iiimper  and  Lamiuo  iu  the  department  of  Fiuu- 
terro,  Hieroa  in  the  department  of  Vnr,  in  some  of  the  Uebridefl, 
in  Aberdeenshire,  Syra  in  the  Ural,  in  the  mica  slate  of  Isvm 
£iDgland. 


157.  AJNDALUSITE.— Andaluait^;  PlullipB.    Andaloiuitej 
Hauy.     Andaluait;  Kausmann,  Haidinger. 

Priamatic.    011,010  =  64'^  3*' ;  101,001=36*^6';  1 10,100  s4s^»'. 

a    luo,   b    010,   a    ooi,   r    oil,  «    lOl,   m    no,   k    120. 

no.  ft07. 


re 

36°  a«' 

ka 

03'  U' 

he 

90       0 

ha 

00        0 

tc 

36       6 

rt^ 

70     64 

no 

90       0 

$^ 

70      10 

ma 

45     89 

mm' 

8d    la 

Combinutiona.     cm,   «w,   r*m.   rirrw,  tcmh,  mcrtk,     St 
uneven  and  roiiijh,  seldom  smooth,  nsunlly  covered  with 
mica.     C'k'avago.     m  mure  or  less  distiiu'L ;  h  inipurfi'cl  ;  * 
a  traces.     Fracture  uneven^  aplintrrj*,  flat  Cf»n'*lM>(dnl. 
parent... tmnNhicfiit  on  the  edges.      Ln  ' 
rvd  my  in  a  phinu  parallel  to  c,  tw\A  V"*  **'*3_ 

/I  ■=  i 'W*.    Ihe  optic  axea  ^e  in  ^  ^Xaxua  v^:cyt\»iiK«iBX%ft1 
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r,  f,  r*,   and  make   angles   of  46^  i3'-5  with   ft  norm 
Pearl-gTvy,  flesh-red,  pcach-blossom-rcd . . .  violet . . .  reddi« 
seldom  preen.      Lu  a  variety  from  the  Brazils  mjs 
,tnusTDitt«'d  through  tho  crj'std  in  planes  paralh^l  to  a,  6,  c, 
and  polarized  iii  those  planes,  are  oil-grecu,  olive-green  and 
rvd  respectively.     Streak  wiiite,     H  =  7'5.     o  s=  31. ..3-2. 

Infusil>lp  before  tbo  blowpipe.  Soluble  with  extreme  diffi- 
tolty  in  boms,  forming  a  elear  glatia.  In  powder  becomes  blue 
vita  Bolution  of  cobalt.     Very  alightly  attaeked  by  acids. 


AlSi,    flilica  3769,  a]iimina  e2'<i8. 


Analyses  of  andalueite  a  from  Ilerzogau  by  Bucholz,  It 
jwafh-b'lossom-red  andaliisite  from  IVrunr.ig  in  the  Tpiebischthal, 
0  =  3-153,  by  Kersten,  c  from  Falilun  by  Svanberg,  J  from 
,liflenb  by  Bun»en,  e  from  Liaens,  o  =:  3164,  by  A.  Eitlmann  : — 


J 


L 

a 

b 

C 

d 

0 

fMrm 

36-6 

37*61 

37es 

40*17 

80-99 

Alumina       .     . 

606 

0001 

6087 

68-62 

68-60 

£ed  oxide  of  iron  . 

40 

1*49 

1*87 

— 

0-72 

Magnesia     .     .     . 

— 

0*40 

0-38 

(an  0-51 

0-88) 

Lime 

— 

0'48 

0-58 

0-28 

— 

h 


Andalasite  decompoftes  very  readily,  being  frequently  con* 
into  a  Hteatitie  substaneu  containing  kyanite,  or  into  a 
tbstance  like  kaolin,  for  which  n  =  3,  o  ^  2'70. 
In  attached  and  imbedded  cn^titals,  in  granite,  gneiss,  micft 
tte.  . 

la  found  near  Toledo,  in  the  Sierra  Morena  and  in  Aragon  ;H 
rfisena  in  the  T)To1,  Arber  near  Bodenmiiis,  Lahmerwinkel  and 
lerzogau  in  Bavurin,  Knplitz  and   AllM'nrouth   near  Igl.-iu  in 

lia,  Goldcnstein  and  AV'inkoIsdorf  in   Moravia,  Landeck  ^ 
PrciwaJdau  in  Silosia,   Braunsdorf  and  Penig  in  Saxony,  ^ 
at  Forez  in  France,  near  Schaitansk  in  Siberia,  in  the  alluvium 
of  Gupiara  in  ISlinaa  Novas  in  the  Brazil?,  at  Botrifney  in 
Bantfithire  in  gnoisn,  in  mica  elate  at  Killinoy  in  Ireland,  iich* 
ield  in  Connecticut,  and  Westford  in  Massachusetts, 

riG.  308* 

Chiastolite  appears  to  be  a  variety  of 

kditlusite  hanng  prisms  of  a  darker  sub- 

mcc   in  the  centre,  and  aometimeH  in 

"h  angle,  connected  by  thin  plates  of  the 

The  dark  portions  are  either  the 

ite  in  which  the  crystals  are  imbedded, 

diseolorations    produced   by   carbona- 

►us  matter,  which  disappear  on  igniting  the  crystal.     n=S*©' 

...6*6.      O  ■=  8'9...2'96. 


in  i}]e  Sierra  Morenu  m  Spmii,  Sb 
G^efreea  in  tho  Fiehtelgebifge,  Grci 
AVolfscrag  near  Keswick  in  Camberl 

low,  in  dolomite  on  the  Siniplon*  ii 
doui  in  La  Haute  Garonne^  at  Stcrl 
sachueetts,  Siberia,  Mexico. 

158.  KTANITE.-Kyanite;  Ph 
Priamatiacher  Diathcn-Spath  j  Mohs 
Kjanit;  Haidiuger, 

Anorthic. 


em 

ao**  45' 

im 

34     1» 

tm 

ra    44 

km 

48     37 

pm 

79     10 

pi 

m    46 

Combinations. 

pmt.,kA.e.     The  f: 

stAted  parallel  to  their  interatvctione 

1,  Twin-face  m. 

3f  Tvriii-iULia  the  ax: 

of  cry stflU  occur 

ttlflo  united  b?  the  i 

p  of  tbe  twti  indiWduula,  aBd'  the  »: 

KYA9ITS. 
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Ab  tlie  faces  tn,  above  6'0  on  the  other  faces  and  on  the  angles 
■kd  edges,     o  ^  3*68... 3*63. 

1  Perfuolly  iofuaible  before  the  blowpipe.  The  coloured  va- 
Hetie«  become  white.  With  borax  melts  with  diilicultr,  but 
Completely,  into  u  trau&pureut  eolourlesa  glass.  With  salt  of 
phosphorus  leaves  an  opiique  akeleton  of  silica.  With  a  little 
•oda  melts  partially;  with  more  soda  intumenees  and  becomes 
infiiaible.  Moistened  with  solution  of  cobalt  and  stroDglj 
heated  becomes  blue.     Is  not  acted  upon  by  acids. 

^  AlSi,    silica  37'oS,  alumina  63*48. 

■^  Analyses  of  kyanite  a,  b  from  St.  Gotthardt  by  AHvedaon, 
(•from  St.  Ctotthiirdt  bv  Romaics,  d  from  St.  Gotthardt,  o  ^^  3'6, 
^l]r  Uarignac,  *  from  llorsas  by  Arfvedson,  /  from  the  Tyrol, 
n=  J'OBi,  by  A.  Erdmaiin,  ff  from  the  Grolner,  o  =  3*678,  by 
"Jicobton: — 

ale  d         ^         f        3 

IJlliLU  ....  84'33  36'9  36*07  30-00  30-4  37-36  37*30 
nUmtmUl  .      .      .      04-89      04*7      6311      0206      038      0209      02-60 

Sod  OX.  iron      ,      —       —       119      o*84      —      o-7i      I'OS 

In  imbedded  crystals,  in  mica  slate,  talc  slate,  gneiss,  granite, 
dolomite,  marble,  with  staurolite,  which  is  i'rtHiuontly  attached 
fe  or  imbedded  in  the  crystal  of  kyanite,  with  the  face  a^  arid 
Bhe  edge  am^  of  the  staurolito  parallel  to  the  face  m,  and  edge 
mty  of  the  kyauite ;  in  columnar  or  Hbrona  masses ;  pseudo- 
jQorphous  after  andalusite. 

ft  Analyses  of  a  brown  columnar  variety  (sillimanite)  from 
fcttypang  near  Saybrook  in  Connecticut  A  by  Staaft',  *  by 
L  Siliiman,  k  of  a  fibrous  variety  (bvichohite  or  fibrolite)  from 
Blester   in    Pennsylvania   by  A.  Erdmann,    /   from   Chester, 

■  from  Brandywine  Springs,  n  of  Boumon'a  fibrolite,  all  by 
Bw  HiUimnn  ; — 

■  h  %  k  I  m         n 

\  Silica 37*86      3705      40*08      34*31      SO' 16      30-31 

Alumina  ....      58*63      6241      68'88      64  43      OSoS      02  13 

B«d  orido  of  iron  .      2*17      —        o*74 
Wagneaia     .     .     .       040      —         — 


I 


—  —  0'70 

0*62        —  — 


^H  Is  fuund  in  many  places  on  St.  Gotthardt.  in  mica  slate,  on 
^^e  Grciner  and  at  Ffitsch  in  the  Tyrtjl,  on  the  Bacher  in  Styriu, 
•^on  the  Sau  Alp  in  Carinthiii,  Giingerhausel  near  Petschau  in 
Bohemia  ;  Bodenmais,  Uof  and  Aschafl'enbur^  in  Bavaria, 
in  the  mining  districts  of  Saxony,  near  Sebea  in  Transyl- 
vania, Langenloia  near  Krems  in  Austria,  Bernstein  in  Moravia, 
the  island  of  Syra,  in  many  phices  in  the  Ural,  Botriphny  in 


2S8 
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Banffsliirc,  near  Bancbory  in  Aberdeensliire,  Zrdaiul 
field  in  CoDncoticul,  Chestcrficltl  and  KusboU  in  Mjuim< 
and  many  othor  places  in  the  UniUnl  States,  in  the  S 
Cou^eiyao  and  Pjwsa^era  in  ^linaa  Gtraes  in  the  B 
the  Himalayii  mountainB.  SUIitnanitG  occurs  in  elcndi^r 
nt  ChesttT  and  Yantic  in  Connecticut,  Yorktown  in  >' 
I'ibrolite  is  found  with  corundum  in  the  Carnatic  and  in 
Lisens  and  Pidtigl  in  the  Tyrol,  Moravia,  Bohemia,  an< 
Amcric-a. 

159.  BAXn^ITE.— Bamllte;  Dufrenoy.  Bandit; 
nmnn,  Haidingcr. 

Fracture  uneven  and  Rplintery.     Translucent.    Lustf 
oua ;  eilky  in  the  columnar  masses.  White,  sumetimes 
to  groon.     H  ^  fl'5.     o  =  S'OBi. 

Before  the  blowpipe  slowly  soluble  in  borax  fomiinga 
less  gloss.     With  solution  of  cobalt  becomes  blue. 

Analysb  by  Erdnianu  :  — 

Silica 66'90 

Alumina 4073 

Ked  oxide  of  iron  i*04 

Lime 1*01 

Fluorine      ...  trace 

[«  found  in  long  slender  prisms  and  orj-stalline  mi 

?uartz  in  gnuiss,  at  Brakke  not  far  from  Brevig  in  the 
iamle  in  Norway.  ^ 

160.  'VYOLLASTONITE.— Tabular  spar;  Phfllips. 
Luitonite ;  Ilauy.  Prismatischer  Augit-opnth  ;  Moha. 
lustonit ;  Hau^mann,  ITuidinger. 

Oblique.     101,100=3fl**4';  1U,010=S0'^2V'4;  XOl,OOJ 

a     100,    e     001,     r    206,   $    203,    f    201,    u    201, 
g  023,  e    Oil,  *    021,   m    no,   «    111,  /  221,  g    211. 
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83 
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16 
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Twin-Face  e.  Cleuvnge.  f.  t^  «,  a,  a  being  the 
htest.  Fracture  uneven.  Semi-tmnspareiit . . .  tranHlucent 
hb»  edgen.  Lu5tn»  vitreous,  incluiiiig  tu  pearly  ou  the 
H^ii.  White,  passing  into  grey,  yellow,  red,  aiul  brown. 
ITwUttc.  llather  brittle.  H  =  e'o.  o  —  2'8...2d. 
felttf  with  difiieultv  before  the  blowpipe  into  a  scini-tranBpv 

J;1ax8.     Is  soluble  in  borax  and  salt  of  plio8])horui«,  lea\ing 
eton  of  silica.    I*  eompletely  deeomposed  by  hydrochloric 
BKving  a  jelly  of  silitra. 
If  BtWca  62*37,  lime  47'63. 

nalyses  of  wollastonite  a  from  Skrabbole  in  Finland  by 
sdortfj  b  from  Perhoniemi  in  Finland  by  11.  Eoae,  c  fi^jm 
J»y  Siromeyer,  d  by  Beudant,  e  from  Wilsborough 
nipliiin  by  Seybert,  fhj  Vanuiem  : — 


iron 


I^Jyaes  of  wollaetonite  y  from  Capo  di  Bove  by  t.  Kobell, 
B  Diana  in  New  York  bv  Beck,  »lrom  Pargasby  Palander, 
|pi  Goekum  in  Upland  by  Weidling,  I  from  llar/.burg  by 
unelflbcrg,  m  from  Greenville  in  Upper  Canada  by  Buace :— 


a 

h 

c 

d 

e 

/ 

«fl*58 

62-19 

61-46 

631 

610 

61-67 

44-46 

4693 

47-41 

461 

4«0 

4700 

0*68 

(3i- 

oae) 

1-8 

trace 

— 

0-lS 

[T. 

0'40) 

— 

r3 

1-36 

0*00 

0-08 

— 

10 

— 

1 

9 

h 

i 

k 

/ 

m 

w  . .  . . 

61*50 

61*»0 

6060 

6316 

6301 

63  06 

le 

.      45-46 

47*66 

47*ai 

46-04 

44*91 

46-74 

»n«m    .     .    . 

0-66 

▲j9» 

0*14 

000 

104 

— 

:  oxide  of  iron 

— 

0'2G 

— 

0'87 

fb 

1*90 

Hr     .     .     .     . 

aoo 

— 

(m. 

0*31) 

1-50 

— 

IKurs  in  attoi'hed  and  imbedded  errfttals,  lamellar,  granular 
oluDinar  maaeeft,  usually  in  beds  of  granular  limestone  in 
oMi^r  alnte  rocka,  with  garnet,  pyroxene  and  amphibole. 
9  found  at  Cziklowa  and  Omwitza  in  the  Ranat,  Skrabbole, 
gss,  and  Porhouiemi  in  Finland,  at  Ookum  in  Sweden,  erys- 
iwd  in  the  Fossa  Grande  in  matter  ejecti^d  by  VeanviuB,  and 
Jap<»  di  Bove  near  Rome  in  lava,  at  Greenville  in  Canada, 
the  United  States,  in  Wilsborough  in  New  York,  Bucks 
inty  and  Ea.*toii  in  Pennsylvania,  in  Hesse  Darmstiidt, 
prbw^h  near  Sthwarxonberg  ui  Saxony,  in  Ceylon  with 
gneisA,  in  the  castle  rock  of  Edinburgh  in  trap. 
iV  tubtftauce  reai^nibling  wollatrtonite  in  apTiearauce 

Citm  luut  been  foimd  in  tlit>  slttgs  of  irou  tumayce». 
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It  baa  also  been  obtAined  by  fusing  in  a  cruoible  lime  and 
ailica  bi  the  requittnl  pmnorlioiis. 

lu  ihc  Phil.  ^lai;.  lor  St'pt.  IH31,  Mr.  Brooko  has  giwen 
form  and  angles  of  &  niiiu'riU  fn>ui  Ve^mnuH  which  \w  rHN*ii 
aa  woUaatonite.     This  particular  HpeciuHm   haa   not   been 
lvw?(l,  hut  it  reaembles  others  receivi-d  in  this  coimtrv  un< 
Uie    BJinje    oamo.     Tho  frugnu'ut   ti|^urt.*<l    by   W.  Plullip* 
tabular  spar  was  takrn  from  a  Hpccimon  Btatod  on  ite  ticket 
be  from  Vermont,  U.  S.     The  supposed  tabular  spar  is  in 
graiuH,  and  is  aecompanied  by  «iniall  grains  of  cocoolite ;  but 
do  not  find  any  notice  in  the  American  works  on  Mineralogy 
such  an  association  of  minerals  having  been  found  in  A^cnnoi 


161.  AUGITE.— Augite,   P\Toione;   Phillips.      Pyroxi 
Hauy.     Pamtomer   Atigit-Spath ;    Mobs.     Diopsid,  Amiaitt 
Malacolith,  Augit ;  UauBinaim.    Augit ;  Ilaidiuger. 

Oblique.  101,100=40^60';  ioi,ooi=a4"i9'*8;  ni,oio=( 

0     100,    h    010,    c    001,    e   on,  z    osi.    x   04i,    p  lo] 
y  101,  n    loa,   y    301,  /  310,  y   sio.  m    iio,   /j    120,  i  a 

0    in,    O     SSI,     K     331,    U     111,    d     131,    V     231,   C    i83,  f    U 
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rie.  319. 
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no.  314. 


ibtimtidiu.      cm, 


eabm. 


irma..p.o 


sA 


e.p^om .  .cJi.jj^.X  .a, 
,jt.m/^»omab.  The 
€^p  usually  rough; 
rrcd  ;  a,  h  striated 
to  their  inter- 
ith  each  other; 
(1  parallel  to 
intersections  with 
w  ins.  Twin-lace  a. 
age.     fw,  tolerably 


'raDiy 
tptod; 


•t,butintC'iTu| 
iofis    difitinct  ;    «, 
liouaily.    Planes  of 

I,  but  not  of  tnie  cleavnge,  occur  frequentlj-  in  some  rarie- 

HiraUel  to  c,    Frarture  eonchoidal .  ..imevcn.    Trftn(q)arciit. . . 

le.     Liwtre  ^-ilreoua.    For  rays  in  a  plane  parallel  to  6,  and 

ized  in  that  plane,  ^  =  1-080.    Tlie  optic  ases  be  in  a  plane 

llel  t<»  b.    One  makes  angles  of  80°  34'  and  «'^  as'  with  normals 

and  e  respectively;  the  other  makes  angles  of  21°  38'  and 

ll'  with  uormala  to  a  and  c  respectively.     Coloarlesa,  white, 

lly  coloured,  grey,   green,   black.      Streak   white.. .grey. 

Lie.      H  =  6*0.. .00.      (*  =  3-3. ..3*4. 

•fure  tlie  blowpijie  melts  into  a  white,  prey,  grren  or  black 
With  borax  and  salt  of  phosphoiuB  usually  yields  the 
rMction  of  iron.     With  solution  of  cobalt  the  white  and  coloor- 
VEri«tie«  become  red.     is  but  slightly  acted  upon  by  acids. 

B8i,    where  E  consists  essentially  of  Mg  and  Fe. 

lywR  of  the  grey  and  green  transparent  varieties  called 

tide  a  frvm  the  Fuawitha!  by  Wackenroder,  b  from  Oriiorfvi 

'.  Roue,  c  from  Langbaushytta  in  Warmland  by  H.  Uosc, 

Tammare  in  Finland  by  v.  lionsdoHF,  e  from  Achnia- 

rt  ^  3  28,  by  Hermann,  y*  from  the  Brazils  by  Kusain: — 


leci* 


nmng. 


a 

h 

c 

d 

e 

/ 

B115 

6464 

66-32 

64'83 

53-»7 

56'ei 

3474 

24-94 

S301 

3470 

86-60 

2dU 

18*23 

18-00 

IBOfl 

18-66 

1 7  "80 

1 7  82 

2-60 

ro8 

(F*  aifl) 

0'90 

s*oo 

1*20 

0-18 

fi'OO 

159 

0'3^ 

O&T 

— 

O'SO 

— 

— 

O'iB 

— 

— 

0  2 
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Analysea  of  the  translucept  green  and  brown  TaripdM  caWod 
malacolite  or  gnhlite  ^  from  Siihiu,  //,  i  from  BjonuVTC»wedwi  ill 
Dalcearlia,  till  by  H.  Rose,  X*  from  LiUiKbanshytta,  a  ^ 
Heuterskold,  /  from  Nordmark  by  Fuuk,  w  of  fibroi 
(amianthus)  from  SchAvarzeosteiu  in  tho  Tvml  bv 
dorf:— 


9 

h 

« 

k 

/ 

fi 

Silica       .... 

.     S4-80 

6-1-08 

54*66 

63*66 

6S-18 

6fi 

Lime 

.      83*67 

83-47 

20*21 

S3'B6 

S9-00 

IT 

Magnesia     .     .     . 

.      l«-49 

11*40 

1&'26 

10*27 

7'oe 

sa 

Protoxide  of  iron   . 

4'i4 

1003 

8*14 

4-48 

ie-13 

1 

Protox.  mang. 

0*43 

001 

073 

187 

1  61 

I 

Alumina      .     .     . 

0-31 

— 

0*14 

096 

049 

Analyses  of  the  dork  green  or  black  opaque  rarieties  oaOfiJ 
augite  n  from  Pargas  in  Finland  by  NordeuakioUl,  o  frijtu  lie 
Rhungebirge  (mean  of  two),  y  from  GiUenfelder  Maar  (mt 
four),  q  from  Zigoloiibcrg  in  tlie  FasHftlhal  (mean  of  tuto) 
from  ^tna,  t  from  Vesurius,  all  by  Kudematsch  : — 


n 

0 

? 

2 

r 

Saica       .... 

.      61-80 

60-43 

48-76 

6013 

60*55 

Alumina      .    >    . 

6*58 

e  57 

6-70 

vso 

4*85 

Lime      .... 

.     19*07 

18-78 

33*01 

3006 

8S-30 

Magnesia     .     .     . 

.    laoi 

16-31 

14-30 

13-70 

1301 

Protoxide  of  iron  . 

^        6*»a 

1-03 

7*40 

7-66 

11*60 

7W 

Water     .... 

— . 

— 

— 

— 

Analyses  of  thn  black  variety  (liedenbergite)  (  from  Tun*- 
berg,  I*  from  Taberg,  both  by  H.  Rose,  v  from  Arcndal  by 
Wolrt",  ir  from  the  imland  of  Pieo,  o  ■=.  3*174,  by  Hocbstett«r.  x 
of  asbeatiforrn  augite  by  Gruner.  #/  of  augite,  o  =  3*380, 
a  mixture  of  crystjils  of  augite  and  amphibole  imbedded  in 
another  in  the  baaattic  tuia  of  Hartlingen,  by  Bammelabergl 

Silica 40-01  63'88  47*78  60'40  43-ft 

Alumina —  —  —  9»o  i  't> 

Lime 30*b7  23*10  22'95  alio  o-s    l< 

Magnesia .  3'PB  4'8»  —  ski  ri    w 

Protox.  il-on  .      Sfl'Oa      1738      270l      aS'tN)      63*3     II 

Protox.  mang.    ...      —       o*oo   (wnter    030)   — 
I  ''-d  and  attoobed  crystals  and  columnar,  fibraiis 
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18  found  in  itnbodded  cryBtola  in  basalt,  lara  and 
do!erlt*»  at  Boroslau^  Wolisberg  near  Cernoasiii  in  Bohemia, 
ihe  Rliongebirge,  Vogelsgebirge,  the  Kaistrstuhl  ia  the 
Breis^u,  Auver2;De  and  Veiny  in  France,  Vcsuviua,  Tcnerifle, 
Bourbon,  Scotland ;  in  granidkr  limostone  at  Pargas  in  Finland 
and  several  plucea  in  North  America ;  in  the  meteoric  stonea 
which  fell  at  Stannom  in  Mi»ravift.  It  ia  aometimea  found  in 
the  siAga  of  iron  furnacea.  and  huii  been  obtained  by  fuHing 
•tlica,  lime  and  magnesia  in  proper  proportions  in  a  crucible, 
ind  permitting  the  mass  to  cool  very  alowly.  By  exposure  to 
tbe  atmoaphere  the  variety  called  augite  uudergoea  deconipoai- 
fom,  and  is  converted  into  an  earthy  or  stcatitic  substance. 

The  transparent  grey  and  green  variety  called  diopaide  ifl 
fuund  on  the  Mussa  Alp  in  Piedmont  and  Schwarzen stein  in  the 
Tvrol  irith  garnet  and  chlorite,  in  many  parts  of  the  Swiss  and 
Italian  Alps,  ut  fieicheuatein  in  Silesia,  Tjottcn,  Modum  in 
\orway,  MaUjo  and  many  othtr  places  in  Sweden,  Tamniarc  in 
die  parish  of  Hwittis,  Orijei-fvi  in  Finland,  Aclmiatowsk  in  the 
Uim,  Lichfield  in  Connecticut,  Bolton  in  Massachusetts  and 
several  other  parts  of  the  United  States.  Malacolite  or  aahlite 
is  found  in  beds  of  iron  and  copi>er  p\Tites,  magnetite,  and 
bematite  at  Arendal  in  Norway,  Fahlun,  Norherg,  Nra  Kop- 
parberg,  Langbanshytta,  Persberg,  Philipstad,  and  in  veiua 
with  galena  at  Sahla  in  Sweden,  near  Schwarzenbcrg  in  Saxony, 
5fonzoni  in  the  T}'To1  in  granular  limestone,  at  the  foot  of  Ve- 
Buviua  in  matter  ejected  from  the  crater,  well  crystallized  in  the 
valley  of  Broaso  in  Piedmont,  Faasathal  in  the  Tyrol,  Buon  near 
Arendal,  the  Age  mine  and  Taberg  near  Philipstad  in  Sweden, 
the  sources  of  the  Sljudenka  S.W.  of  the  Baikalt  Monroe  and 
other  places  in  New  York.  In  the  grass-green  amaragdite  from 
the  Bocher,  axit;ite  and  amphibole  ticcur  in  alternate  lavers,  one 
of  the  cleavagen  of  the  amphibole  being  parallel  to  the  face  a  of 
the  augite,  and  the  interaeetioa  of  the  deayages  parallel  to  the 
edge  ai. 


^62.  HYPERSTHENE.— Hypersthene  ;  Phillips,  Hauy. 
Priaraatoidischer  Schiller-Spath  ;  Mobs.  Hyporsthcn ;  Haus- 
uuinn,  Haidinger. 

Oblique.     Isomorphoua  with  augite. 


2Qi  SILICATES. 

Cleavage,  m,  distinct, but  interrupted;  n,  perfect;  i,i| 
Fracture  uneven.    Opaque,  in  some  varieties  tmnfllut 
edges.     Lustre  pearly  on  the  planes  of  most  perfect 
on  the  other  faces  vitreous  ;  on  surfaces  of  fracture  inc^roii 
resinous.      Greyisli-black,   gTeeuiah-black  ;    in  many  w' 
almost  copper-red  on  the  planes  of  perfect  cleavagvu 
greenish-grey.     Very  tough,     h  =  fl*0.     0  =:  9'9». 

Before   the   blowpipe    melts    more   or   less    readily   ml 
greeuish-bitvck  glass  which   is  frequently  ma^etic. 
soluble  in  borax,  forming  a  greenish  glass.     Is  not  acted 
by  acids. 

BSi,  where  11  is  principally  magneua  aud  p 
usually  with  small  quantities  of  lime  and  pn<i 
nese. 

Analyses  of  h^-persthene   a  from  the  island  of  St.  V    '   ' 
from  tlie  island  of  Skye,  both  by  Muir,  e  from  Labia 
Damour  :^ 

a  h                  € 

Silica un  6l-8<            fill 

Alumijia 4*07  —               O'lT 

Magnesia 2fi'87  n*O0            silt 

Lime 638  1*84               «*(■ 

Protoxide  of  iron   ....      12-70  33'M              Mitt 

Protoxide  of  manganese .     .       6*20  —                 lit 

"Water 0*48  oeo              — 

In  crystals  and  crystalline,  granular  masses. 

Is  found  in  the  island  of  St.  Paul  on  the  Labm^^'"- '*'**^*  m 
rolled  masses  and  as  a  constituent  of  a  greenstone  :  ii- 

land,   in  many  parts  of  Norway  in  b\'per»thene  iw.  »v. 
island  of  Skve,  Pcnig  in  Saxony,  Ronsberg  in   Boht-mia, 
soni  in  the  'tyrol,  Elfdalen  in  Sweden,  Nourode  in  iitlosijv 
in  boulders  in  the  neighbourhood  of  Berlin. 


163.  BRONZITE.— Bronzite;  Phillips.    Di^lkge  (in  pnt) ; 
Hfluy.     Hemiprifimatischer  Schiiler-Spath ;    Molis.      fiivitsiti 

llausmann,  llaidinger. 

Oblique.     Isomorphous  with  aiigite. 

a    100,  b   010,  c   ooi,  m    no,  all  cleavages. 

ab  PO      0 

mfr         47      0 
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CleMnge.     o,  very  perfect,  usunllr  rather  curved ;  w,  less 
dtttinct ;   c,  £  traces.     Tnm8lu(.'eut...traa&lucent  on  the  edges. 
!,  on  a  pearly  or  silky  inclimug  to  metallic,  ou  the  other 
resiauus  or  vitreous.      Clove-brown... puichbeck-browu, 
'times   greenish   or  yellowish.      Streak   white.      Slightly 
B  =  6O...e*0.      O  ^  3*2. ..3'6. 

[eltB   with   great   difficulty  before  the  blowpipe.     Is  not 
ipo«ed  by  acidjs. 

BSi,    where  R  is  magnesiA  and  protoxide  of  iron. 

Analyses  of  bronzitc  a  from  the  Stempcl  near  ^tftrburg, 
ifrom  Ultenthal  in  the  T>rol,  both  by  Kohler,  c  irom  Ultenthu, 
rffirom  Stiria,  both  bv  Regnault:  — 


m 

a 

b 

c 

d 

ft* 

.      67-19 

5681 

So'Hi 

•  6H-41 

m»» 

0*70 

2-07 

rofl 

— 

I^Sift 

.      3207 

20-fi8 

30-37 

SI -50 

Lime 

1-30 

2-10 

— 

— 

iVitoxide  of  iron    .     .     . 

7-46 

8-46 

10-79 

O-60 

Protoxide  of  manganese  . 

0-S5 

0(»2 

— 

3-80 

Water 

0'63 

0*2 

1-80 

2-3& 

I 


imperfect  imbedded  cr^'stols;  maBsivo  in  granular  aggrc- 


ms. 


^Bb  found  in  serpentine  on  tlie  GriilHen  in  Stiria,  near  Kupfer- 
^0g  iu  Biiyreuth,  Lettowit*  and  GoldenHtoin  in  Mnmvia,  the 
"Bscher  mourit.iiii  iu  Lower  Stiria,  and  the  Lizard  in  Cornwall, 
on  the  Sej?feld  Alp  in  Ultenthal  in  the  Tyrol  ;  in  basalt  on  the 
Stempel  near  Murburg,  and  ou  the  Alps*tein  near  Sontra  in 
lieasia.  It  is  said  to  occur  also  at  Volpersdorf  uud  Zobteu- 
berg  in  Silesia,  and  in  the  Sierra  Nevada  in  Spain. 


L64.  DIALLAGE.— Diallage  (in  paH)  ;  Phillips,  Hauy. 
Prismatischer  ScIuUer-Spath  (iu  part)  ;  Mobs.  Diallag ;  Haus- 
mann,  Uai  dinger. 

Oblique.    Supposed  to  be  isomorphoua  with  augito. 

tTleavage  in  two  directions  making  right  angles  with  each 
er;  oue  perfect,  the  other  imperfect;  traces  of  cleavage  iu 
other  directions.  Fracture  uneven,  splintery.  Opaque  ;  in 
very  thin  flakes  trans^Uicent.  Lustre  on  tlie  jtbine  of  perfect 
cleavage  pearly  or  tnlky,  inclining  to  metallic.  Grey,  brownish- 
grev,  brownish-green,  sometimes  light  pinchbeck- brown.  Streak 
white.      H  =  40.      D  =  32...3'3. 

^ 


,        ,       t        , 

.      17-08 

U'l 

Lime       .... 

,      17*40 

in 

Protoxide  of  iron  . 

*  J    B'41 

Protoi.  Tn«ng.  , 

e-a 

Water     .... 

I '0*3 

2'1 

In  imperfect  crvfftals ;  mosdve  h 
graaukr ;  lamellar. 

la  found  with  amphibole  in  e 
Forest  in  the  Harz,  and  la  Preae  i 
in  the  Apennines,  in  tho  Ural. 

Diaclakite  appears  to  be  a  variety 
tide  of  the  'Karthutg  Forest,  antl  th 
inoiintaius  in  Spoiu^  in  crystals  bI 
Between  hrcmae  and  bmaa-yellow, 
green.     Streak  greenish -grey,     h  ^ 
cording  to  Kuhler,  diaclaaite  from 
tarns: — silica  6374,   alumina  1'34, 
protoxide  of  iron  ll&l,  protoxide  of] 

165.  EHODOOTTEL-Silicifcro 
Fhill]p«.  Mangan^ao  oxidS  silicLfei 
git-8puth  ;  Hoha.     Rhodonit ;  Kaxu 

Obli<^iie,     laomomK'^"'*  "^**' 
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2'QO 
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^M        CombinntionB.    lm..c,a,  ermh..aWt  erzmb..k.v.i.Of  ckrztoti 
^H     Twins.     Twill-face  n.      The  faces  a,  «,  m.  e^  h  are  sometil    ^ 
^1     fitmted  parallul  to  their  inlersoclions  with  each  otber.     T^ 
^P     faces  ari^  frtsjuotitlv  uneven  and  rounded.     Cleavage,     m,  very 
"  {>eHVct  ;    a,   h    iudiatinct.       Fracture     imperfect    couehoidal. 

Sliglitl)'  trannlueeut... opaque.      Lustre  vitreous,   iu  the  light 
coloured   varietiea   inclining    to    pearly.       Colourleas,    whit*, 
^^     usually  green  of  various   ahadea,   Drown,  yellow,  grey,   black. 
^m    Streak  greyish-white.. .brown.     Brittle,     h  =  6*0.. .6*0.     o  b 
H     8-»0...S*iO. 

^H         Belbre  the  blownipe  melta  with  intumescence  into  a  gr^y 
^^    green  or  black  beaa.     Its  fusibility  increaae*  with  the  propor- 
tion of  iron  contained  in  it.     Dissolvea  slowly  in  borax.     The 
varietiea  which  are  rich  in  iron  are  slightly  acted  on  by  hydro- 
chloric acid. 


I 
I 


aUS  +  K'S',  where  B  ia  magnesia,  lime  and  frequently 
pfotoxide  of  iron.  The  green  and  black  varieties  frequently 
contain  a  considerable  quantity  of  alumina,  ninounting  in  some 
iiUitanoeH  to  le  per  cent.,  which  appears  to  form  nn  aluminate  of 
rangneaia  or  protoxide  of  iron  capable  of  crystallizing  with  the 
silicates  in  aU  proportions.  ^| 

Analyses  of  the  white,  grey  and  bright  green  varieties  ex- 
hibiting the  fonns  6,  m,  o  =:  si)3...3'04  (grarnmatite  or  tremo- 
lite),  a  fnmi  Fahlun,  I  from  Giillsjo  by  v.  Bonsdorff,  c  from 
CtMovm  by  Beudant,  oC  the  greeu  vuietios  baring  the  £arnM 
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r,  Q  =:  3'Oi...303  (nctinote),  d  from  Taberg  by  v.  Buns- 
dorff.  f  from  PennBvIvanin  by  Seybert,  of  the  brf.>tt-n  columnar 
variety,  o  =  3  2r..'3-3i  (antbophyllite)  /from  Kongsberg  by 
Vopebus : — 

h 

Saiei  .  .  .  . 
Mi^nesiA  .  . 
Lime  .... 
Protoxide  of  iron 
Protox.  moDgan. 
Alumina  .  .  . 
Hrdrofluoric  acid 
Water       .     .     . 


a 

60*10 
24'81 
1273 

roo 

0*47 
043 
0-83 
016 


6B'7o 

2600 

UMl 

0*60 

trace 

0-94 
0*10 


60*6 
SO'8 
133 
trace 


68'7& 

JllO 

14-2fi 

305 

0*31 


6833 
2400 
1007 

4  30 


84  3^ 


13-84 
—  238 

107       — 


1*4        — 

—  0*76         —  — 


—         —  103 


Analyses  of  fibroua  ampbibole  (asbeetufl)  p  from  the  Tarei 
tiaiie  by  v.  BouBdorft',  h  from  Kuhnadorf  in  the  Voi<(tlnniI  by 
ilammelsberg,  i  from  Taberg  bv   Murray,  k  from   Koruk  in 
Greenland  by  Lappc,  /,  m  from  tte  sources  of  the  Tschusaowa 
[in  the  Ural  by  Heintze : — 

h  i         k 


i 


ica 


leeui 


)toxide  of  iron 
>tox.  mang.  . 

lumina 

rdrofluoric  acid 


9 

£8'3U 
28-10 
15*66 
308 
021 
014 
0*66 


67*96 

82-38 

12-86 

6*32 

0*68 


69*60 

19*30 

12*66 

860 


68-48 

31-38 

004 

9*22 


I    0-88 


loss  by  ignition 


69-23 
31-03 

6-27 

0-1 0 
1-31 


Analjsea  of  black  amphibole  n  from  Sliitmyran  near  Fahlun, 
from  the  pariah  of  Garpouberg,  p  from  Pargaa,  all  by  Hisinger, 
froni  Pargaa  by  v.  Bonadorff,  r  from  Nordmark  by  v.  Bona- 
lorff,  6  from  Kienrud  mine  at  Kongaberg  by  Kudematach  : — 


n 

0 

P 

9 

r 

» 

Silica 

.      47-62 

63-60 

41 -60 

46-69 

48*83 

48-or 

Alumina       .      .     . 

7*38 

4-40 

15-76 

12*18 

7*48 

B-S4 

Mii^eaia     .     .     . 

.      14-81 

11*36 

19-40 

18-79 

1361 

80-30 

^me 

.      12-60 

466 

1409 

13-83 

1018 

10-38 

protoxide  of  iron  . 

16-79 

22-63 

7*76 

7-32 

18'7o 

8*77 

fc^tax.  mang.  .     .     . 

0-33 

0-3o 

0-26 

0-22 

116 

— 

Hydrofluoric  acid 

— 

— 

— 

1-50 

0*41 

— 

Plater 

. — 

0'60 

050 

— 

0*60 

— 

I 


0  ia  ffupposod  by  Breitbaupt  to  belong  to  a  variety  in  which-l 


=r  194'^  nearly 


o  6 


ig.iw 


800 
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ADaly&es  of  black  or  brown  omphibole  ebowim;  Uw  (trnm 

i,  c,  /,  ffi,  r,  k,  o,  t,  If  w,  and  in  t«'in  >  '      '.j  «  brmni 

itreak,  aud  red  or  n^ddish-browu  by  ii  t,  <«  =  rif 

,.334  (basaltic  liornblende),  ^  from  the  \  uj^vl--:  '*'-•'■■ 

dorff,  »  from  the  Wolfsberg  nc:ir  Czpmu/.in  by  '  ;,....- 

Aker  by  v.  Bonsdorfi*,  tc  from  Liudbo  m  V 
aiuger,  j:  of  green  or  grecaisb-bluek  amphil  ii 

in  Carintbia  (oarinthiue)  by  Claiwbrueb,  t/  oi  a  black 
from  the  Baltym  bike,  having  the  form  of  pyroieuu 
slearoge  of  ampbibole  (uralite)  by  Kuderuatoeb  : — 


Silica  .     . 

e 

4S-2i 

13-fla 

13-74 

ifi-n 

14*60 
0-33 

(*. 

u 

40-87 
16-30 
13-38 
13*80 
15-34) 

0-46 

V 

47  81 

13'94 

31-86 

IS'73 

2-S9 

0-67 

0*90 

O'U 

IT 

ifi-38 
18-98 
1634 
1389 
77* 
1-50 

0-S3 

X 

46-03 

»-3T 

l*-48 

lo-i3 

ir44 

1 

Alumina  . 
Magnesia 
liime   . 

4'il 

Protox.  iron 
Protox.  mau^ 
Hydro  tluoric 
Water      . 

pui. 
acid 

1 

Analyses  of  ampbibole  n  fi*om  Kjdtajura  in  the  VnX 
Koupy,  jy  from  Zsidovacz  in  Hun;;ary,  o  =r  ,ti  K 

y  from  Kimit^  in  Finland  by  ^lobcrg,  3  fiponi  I 
jeld  by  Siikow,   t  greyish-green  from  nelxingturti.   o  ^  f  1 
y  Pipping,  C  of  tromolite  from  St,  Gotthardt  by  Damour: 


i' 


Silica  .... 
Alumina .     . 
Magnesia 
Lime  .... 
Protoxide  of  iron 
Protox.  mangan. 


4£-ia 

U'3* 

I7'fi6 

»-87 

10-16 


4601 
10-40 
loOfl 
13-80 
10*03 
3*40 


7 

4a '£3 

11-73 

704 

0-79 

26-81 

101 


46-3: 

14*81 
IV38 
14'91 

B'74 
1-fiO 


67-»0 
0*10 

91-SD 
9'U 

rifi 


snr 


The  ampbibole,  o  =  3*270.  from  the  mixtuc 
ampbibole  in  the  basaltic  tufa  of  Uartlmgou.  h< 
melsberg,  conaista  of: — silica   436S,   aluuiiua   ii  yt»j    uiagniatt 
18-45,  lime  12*26,  protoxide  of  ir<:»n  lOU.    protujkide  of 
ganene  0*48,  soda  171,  potaab  f  02.  titanic  flcid  loi. 

In  attached  and  Imbedded  crystab,  columnar,  Ebcuin 
granular  masses  and  dis:»emiuated. 

Tbo  white,  grey,  green,  seuu-trani^areiit  or  tmnaliicsQivri 
tios  (gwmijoatito)  occur  in  long  implanted  cT>'i^tiU«  and     *  "^ 
massetf,  in  grauular  liuiciituue  oc    '  ' 
St.  Gotthordt,  Sebca  in  'V^ft^^ 


AUPntBOLC. 


I 
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h  and  Clauseu  iu  the  Tyrol,   Gullsjd,   Aker  and  otht. 
-  in  Sweden,  near  Nantes  in  France  in  granite,  Orawitza 
I   iM^nzka   in  the  Bauat,   Mn^saolmitetts   iu    the    United 
>  io<.  Aberdeenshire,  and  in  the  marble  of  Glen  Tilt  iu  Scot- 
'      I.     The  ^roenish-gi-ey.  leek-green  and  blaeki«h-^eea 
I  lon^  iniplaiited  <.T_v»tiil8  (actiuote)  are  found  in  befU 
ol  uvii  ure  in  the  older  rocks  of  Ehnmfriedersdorf,  Itasehau  and 
Brvitvnbrunn  in  Saxony,  Gotteshaus  in  Bohemia,  Areudal  iuNor- 
m,  Westmaniand,  Warmcland  and  other  pla<«8  in  Sweden,  im- 
bedded in  talcose  rocks  on  the  Greiner  in  the  Zillerthal  in  the 
lypol,  on  St.  Gotthardt,  f?alzburK,  the  Bacher  iu  Lower  Stiria, 
Smrcxek  in  Mora%*ia.     Anthophyllitc  is  found  at  Kongruberg  in 
Norway.  Ir'iakenaea  and  several  other  placeti  in  Greenland,  and 
in  Bevcral  porta  of  the  United  States.     The  fibrous  varieties  ^ 
knovm  by  the  names  of  mountain-vood,  mountain-cork,  &e.,  H 
ire  found  at  Sterling  in  the  Tyrol,  Jobanu-Georgenstadt  iu  ™ 
Saxony,  Wiscbkowitz  in  Bohemia,  Sahlberg  in  Sweden,  Mo- 
raria,  Switzerland,  Spain,  Dauphine,  Maryland  in  the  United 
States,  Strontian,  Portaoy  and  Lead  Hilla   in  Scotland.     The 
ibr»tance  called  amianthua  or  aabestus  consists,  for  the  njost 
of  amphibole  in  fibres  so  idender  a«  to  bo  flexible.     It  ia 
id  in  Corsira,  Piedmont.  Siivoy,  Salzburg,  the  Tyrol,  Dauphin^, 
LUQgary,  Silettia,  in  several  of  the  United  States,  St.  Keverue 
("oniwall,    Portsoy  in  Aberdeenshire,   and  in   the   islnmU 
Unst  and  Fetlar.    Common  hornblende  oocim*  in  dark  green 
or  black  crystnls,  muKsive  or  dib:§eminated,  as  n  constituent  of  ^ 
jnany  rocks,  forming  with  albitc  diorite  and  dioritic  poq»hyry,  V 
rith  felspar  syenite,  with  quartz  and  mica  hornblende  rock  and 
rmblendc  blate,  and  frequently  in  granite^  gneiss,  basalt  and 
•a.     It   ia  found  in   the  beds  of  iron  ore  at  Arendal  and 
^ongsberg   in   Norway,   Sweden,   Finland,    Breiteubrum   and 
irenfriederadorf  in  Saxony,  Mallesehau  in  Bohemioj  Zillertbal 
id  Pusterthal  in  the  T)to1,  the  Saualp  in  Carinthia.     Basaltic 
imblende  occurs  in  black  opaque  crystals  imbedded  in  basaltic 
:ka  on  the  Wolfsbcrg  near  Czemuzin,  Muckow,  the  Klot/.-  ^ 
srg  and  other   ])lae«a   iu  Bohemia,   in  the  Khongebirg,   the  H 
[abichta\\'ald,  the  Kaiseratuhl,  Carboueira  on  Cabo  de  Gata  in 
Jain.      Uralite  has  tlie  form  of  the   combination   ahvutp   of 
igite,  but  the  cleavage  of  amphibole.      The  cleavages  make 
[ual  angles  with  the  face  ft,  and  their  intersection  is  parallel 
the  edge  a6.    It  sometimes  contains  a  nucleus  of  augite.     It 
probably  pseudomorphous.     It  is  found  in  the  green-stone 
>rphyry  of  the  Ural,  on  the  Tnvignolo  near  PredauEO  in  thafl 
^rol,  Tunguraqua  in  Quito,  the  Mysore.  S 

Amphibole  is  sometimes  changed  int-o  a  nist-colourcd  earth, 
fiftMf^MAa^  of  the  coaTersioQ  of  the  protoxide  of  iron  into  ^ 
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hydrate  of  red  oxide  of  iron,  and  the  low  of  part  of  t1 
and  mafriiesia. 

According  to  Mitscherlioh,  Borthier  and  CI.  Koae,  granw 
matite  and  U4L-tini;}h',  nttor  being  funed  in  a  }x»rceUm  furnace, 
^neld  crystals  havinj^  thp  form  of  nu^tfl. 

Thomson'B   raphilite,   a   preyish  or   greenish-white   minmkl 
from  Lanarck,  Canada  AVeat,  u  =  6'fi,  o  =  8845,  is  tremolitfl 
according  to  T.  S.  lluut.     ilio  analysis  gave  siliiMV  66'90,  lioaB 
13'30,  magiienia  S2'60,  protoxide  of  iron  0  so,  alumina  0*40,  mau- 
gancso  traces,  potash  o ss,  soda  o*80,  loss  by  ignition  030. 


167.   PARGASITE.  —  Pargasite;    Phillips.      Hornblei 
(id  part)  ;  Hausmann.     Amphibul  (in  part) ;  Haidinger. 


Isomorphoua  ynth  amphiholc. 

b    010,  c    001,  /    201,  m     110,  r    111. 


According  to  Nonlcnskiold  mm'  =  124°  lO'. 
A  crystal  in  Mr.  IJrookc'a  collection  gave 
Mm  =  m""  i)',  rb  —  74°  »',  rm  =  je"*  l'. 

Cleavage .  «i, perfect;  J^, traces.  Fracture 
couohuidal... uneven.  More  or  less  Ironstu- 
cent.  Lustre  vitreous,  inclining  to  pearly, 
lilueish-groeu.     Streak  white,     h  =  «*0...«*0,    o=  3'07...S' 

Melts    before   the    blowpipe  with    ebullition.     With  boi 
yields  an  opaque,  colourlcas  bead. 

Analyses  of  pargasite  by  C.  G.  Omelin  and  v.  Bonsdorff : 

Silica 61-76  4fl*20 

Alumina lo*&s  u-4a 

Magnesia ISB?  lo-os 

Lime looi  latie 

Protoxide  of  iron      ....  3*07  8*46 

Protoxide  of  inangauese     .     .  I'&a  088 

Loss  by  iguitioa       ....  eei      nn    i*80 

Is  found  in  imbedded  crystals  having  their  edges  rounded, 
and  in  grains,  in  limestone  at  Pargaa  in  Finland. 

In  several  ervstals  of  bbick  amphibole  from  Veeurins  in 
^Ir.  Brooke's  collection  the  angle  mm  appears  to  be  about 
184°  lo'.  fireithaupt  found  the  angle  mm*  =  I3i^  nearly,  in 
varieties  of  black  amphibole,  o  s  s*S9o...8'408,  from  Arendal, 
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irg  Lu  Swpdeo,  Sohmalzgrubc  upat  Marienberg  in  Saxony, 
^rj;  in  Bohemia,  Greenland,  and  in  a  brown  ampbibole, 
9*S0...S'Jtl,  from  La  Preec  near  Bonnie. 

AtxalrbCB  a  of  the  anipbibole  fixim  Greenland  by  Arfvet 
h  &OCU  La  Prt^ee  by  KudernatBcb 


Bilicft     .... 
Alumina 

Magnesia 
Lime      .... 
Protoxide  of  iron 
Protoxide  of  Tnang;anc8e 
bilica  and  titanic  acid    . 


41-61 

IS'U 
11-20 
11*56 

19  &0 
1*47 


h 
4$'31 
11*88 
14-S8 
10-40 
1&-03 

trace 


IGS.  AEPA^EDSOXITE.— ArfTcdftonito;   Phillips.     Perlto- 
^r  Angit-»Spttth  ;  Mohs.     Artvedsoiiit ;  llausmanu,  Haidinger, 

Probably  isomorpbous  with  amphibole. 
b    010,  m    110. 


Clcaraee.  w,  very  perfect ;  fi,  imperfect.  Fracture  imper- 
fect conchoidnl.  Opaque.  Lustre  vitreous.  Black.  Streak 
gTevi»tb-(;rreen...celadon.green.     H  =  CO.     o  =  3338. ..3'44. 

lu  tfaiu  fra^meDts  iiielt^  iu  the  tlame  of  a  caudle.  Before  the 
blowpipe  melta  ven'  easily,  with  ebullition,  into  a  black,  mag» 
netic  bead.     AVlth  borax  yields  a  glass  coloured  by  iron. 

The  oxygen  in  tbc  silica  and  alumina  together  is  to  the 
oxygen  in  the  baaes  as  12  to  &. 

AnalvHiB  of  arfvedttonite  a  by  v.  KobcU,  and  i  of  a  greyiah- 
black  mineral  from  an  ialaud  near  Brerig,  havin;^  the  form  of 
nmpbibole,  erroueoualy  called  aegiriue,  and  ttuppoHod  to  be  a 
TWiety  of  ariVedaonite,  by  Pluntumour: — 


8iUc»     .... 

Alumina     .     .     . 

Protoxide  of  iron 

Soila 

Potash 

Lime      .... 

Magnesia    .     .     . 

Protoxide  of  manganese 

Chlorine 


a 

■49S7 

S'OO 

36- 1  a 
trace 

TBO 
O'iS 
0'«2 
024 


b 

4fifi7 
3-41 

IU'38 
779 
9'»0 
6*91 
6-89 
«Ofl 


i 
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Tho  t  itnnic  acid  in  {  is  derived  from  ft  mechanical  mixiore 

iluiuiiite. 

Arfvt'di^onito  is  found  in  clcavnble  masses  in  a  crystallinfi 
Hlate  rock  at  Kun^erluardsuk  iu  Grt'cnlaud,  with  sodulite, 
t*udialyU\  fL-Upur  and  tnosotypc.  Also  in  the  south  of  Norway 
in  as in;onfty unite  niinyh'd  witli  krokydolite,  and  in  the  beds  of 
iron  ore  at  An^ndid.  Tho  arfvodsonite  in  Mr.  Brooke's  collec- 
tion is  very  fusible,  melting  in  the  flame  of  a  candle  without 
the  aid  of  the  blowpipe,  llence  there  can  be  but  little  room 
for  tlie  doubt  entertjiiued  by  Breithaupt  as  to  itfi  identity 
the  mineral  aiialyjted  by  v.  Kobell. 


1C9.    BABLNGTONTTE.— Babiu|?tonite;    Phillips, 
<Unt.     Axotomer  Augit-Spath ;    Mohs.     Babingtonit ;    Haus- 
maun,  Ilaidinger. 

Anorthic.     011,010  «  67°  6i',  001,0x0=87^  Sfl',  310,010  = 
100,010  =  67°  »0',  001,100  =  M°  O'. 


a   100,  b   010,  c   001,  d  on,  h  sio,  y    no. 


no.  819. 


he 
en 

ah 
hb 


90' 
0 

ao 

fi5 


9^ 

ha 

db 


if 

Si 

29 

67 


36 
36 
61 


V 


Combinations,  chhg^  chahgtl.  tf,  i,  A,  y  striated  parallel 
their  intersections  with  eaeh  other,  c,  d  striated  parallel  to 
their  iuterseutiiHjs  w^th  b.  Cleavage,  c,  perfect ;  «,  less  j)ep- 
foct.  Fracture  imperfect  conchoidal.  In  thin  fragments  truus- 
lucent.  Lustre  vitreouM.  Black.  By  transmitted  li^ht,  bro>niifih 
in  a  direction  peq)tMidicular  to  c,  greenish  in  directions  par&U«l 
to  c.  Streak  greenish-grey.  Brittle,  h  =  6-6... 0*0.  a  ^ 
3*366... 3-406.  ^ 

Befnrc  tho  bhiwpipn  melta  easily,  with  intumescence,  into  a 
brownish-black,  bright,  magnetic  globule.  Imparts  the  colour 
of  iron  to  glass  of  borax,  la  slowly  decomposed  br  boiiiDg 
hydrochloric  acid. 


Analvsia  of  babingtouitc 
.  D.  I'homson: — 


irom  Arendal  a  by 


Silica G4'4 

Alumina    ......      0-3 


ACKITE. 


305 


Lime 

Ma^neaift 

Protoxide  of  iron     .     . 
Protoxide  of  manganese 
Loea  by  iguitiuu       .     . 


a 

10-0 

23 

21 -3 
1*8 
0-0 


1474 

ur8i 

lO'IO 
124 


It  contains  a  mechuuicol  mixture  of  titftnic  iron  ore,  which 
maj  be  separated  from  it  hj  a  magnet. 

In  small  attached  crrstala,  with  amphibole,  albite,  felspar, 
flpidote,  in  a  bod  of  umgnetite  near  Areudal  in  Norway,  iu 
quarti  in  the  Shetland  islanda,  in  felspar  at  Gonverueur  in  Jjew 
Totk,  in  prchnite  at  Cbarle&tonTi  in  Massachusetts. 

1 70.  ACM3TE.  —  Acmite ;  Phillips,  Beudant.  Paratomer 
Augit-Spathj  Mohs.     Aehmit ;  llausmann,  Haidinger. 


FIO.  330. 


Oblique. 

«    lOOj  ft   010,  m  lie. 

ab  90°  or 

ma  ie  82 

mb  *9  99 

Sb  69  46 

*a  7a  13 


The  intersection  of  the  faces  «,  6  makes  angle  of  74°  with  a 
normal  to  a.  The  edge  zo  makes  an  angle  of  75°  so'  with  a 
normal  to  6.  Combmation.  ahmsos.  Twins.  Twin-face  a. 
Clearage.  m,  distinct :  a,  b  leua  dif^tinct.  Fracture  imperfect 
conchoidal,.. uneven.  Nearly  onin|ue.  Lu^itre  vitreous;  sur* 
fitCQ  of  fracture  gliuimering  or  mill.  Brownish-black,  reddish- 
brown  ;  surface  of  fmctarc  bbickish  or  grojish-grceu.  Streak 
greeuii*h-iiT«.'T.  U  =  fl'0...CS.  O  =  3*63....H'66. 
-:    AT   '  idily  befopt;  the  blowpipe  into  a  bright  black  mag- 

'1  r.     AVith   salt  of  phuiiphorus  yields  a   skeleton  of 

kilicab  aud  exhibits  the  reaction  of  iron.     With  bura.\  fuHOs  into 

pl'L'«s  col<tun'd  by  iron.     With  soda  on  platinum  foil  gives 
in.  Miese,     In  powder  is  partially  decomposed 

bj     ^  -idphjiric  acids. 

42'Si*  +  sNaSi.  siJica  S6%  red  oxide  of  iron  sro,  ftoAa  la*^. 


SS 
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Analyses  of  acmite  a  hy  Strom,  h  bj  BerKeliuA,  e  hj  Lebuot, 
c/  by  Kimmelaberg : — 

a  h  c  d 

8Uica 6137  fift'35  63*03  MIS 

Ke«l  oiidoof  iron      .     .  1  SIM  (ai  0«a)  JiU 

Protox.  mang.     .      .     .  /  l*08  8"*«  Ti  «'ia 

Protoxide  of  iron  —  —  S8'08  — 

Sodtt 9*74  1040  ia*»8  not  dot. 

Lime —  o*7a  0*88  — 

Lo«8  by  ignition .     .     .  1*88  Mi  0'6o  — 

The  titanic  acid  is  supposed  to  be  derived  from  a  mtH'httiicil 
mixture  of  ilmenite. 

la  found  in  the  south  of  ^orwny  in  long  CTysials  imbeddsd 
in  quartz  and  felnpar  in  f^anite  at  Hundemyr  in  the  parisb  itf 
Eger,  and  in  syenite  at  Klesji  near  Porsgrund. 

The  angles   between  the  faces  a,  A,  m,  9  are  ver 
same  as  in  augite,  with  which  it  has  been  supposeil  ir- 
Its  constituents,  however,  are  not  isomorphoua  with  Uio«o  of 
augite. 


171.  ZOISITE. 

Zoiait;  AVemer. 

Oblique. 

b    010,   « 

no, 

k 

210. 

ith 

68=' 

8' 

kb 

72 

44 

L 

m' 

Ufl 

HI 

► 

**- 

Uft 

48 

wk 

66 

80 

Cleavage,  ft,  very  perfect.  Lustre  vitre- 
ous. Oreyish-white,  yellowish -grey...  brown, 
green. 

In  the  matrass  yields  moisture,  which  reddr 
and  the  assjiy  grows  darker.     Before  the  blov 
intumesces  and  fuses,  witliout  difEeulty,  into  ii 
cent,  greeuiah-whitc,  irrefjular  maas.     With  o 
tioa  of  soda  on  plutiuum  wire,  in  the  outer  Dn 
traonmrent  slightly  prt^eiiish  glasf  :  with  nnv  ' 
of  sooft  the  globule  is  opaque.     ^' 
fuses  slowly  into  a  perfectly  trii- 
yellow  colour  whilst  hot;  perfectly  •' 
O/'phi^sjjhiM'u.H  fuses  rviwVAs  uAt^  ■ 


,rfdi 


to 

^^^r  EFIDOIK.  807 

Hdow  whibt  hot  oud   colourless   euld.     Witli   uitraie  of 
^^  becomee  tlrep  grey,  approaching  to  black. 

Analrses  of  totste  from  the  Saiwlp  in  Carintliia  a  crvstal- 
U«1.  l>  luoseivp,  Nitli  by  Klnprolh,  c  from  the  Firhtelgcbifj^o 
If  Buchotz,  i:?  from  the  Fichtolgcbirge  by  Geffken,  e  from 
frillijmisburgh  by  Thomaon,/from  Paltigl  (o  =  338)  bv  Her- 

tem;— 

a        A  r  rf            «            y 

iliea M  44*0  4055  4003  40-21  4095 

JumilUi        ....  20  3S'0  30-25  20  83  S5'50  SO'Bi 

led  01.  iron      ...  8        25  4'50  re  434  7tf8          400 

hrtOi.  manirnj].   .     .  —      —  —  7o«  —      c    113 

ine 21  20*0  ss-so  ]8'8&  23*28  21-60 

Frnter    .     .              ,  —  —  2-o)>  —  i-7i        Ootf 

T»  fmmd  in  attached  crystala  on  the  Saualp  in  Corinthia, 
!i  the  Tyrol,  FtrnU'ite  hi  I'\i8ch  in  SttlzDurg,  Baireuth, 
!•  uth  near  iluf  in  Bavaria,  the  Unil. 
Jt  ifi  doubtful  whether  the  analyses  e,  rf,  e,  f  refer  to  zoiaite 
'  to  cpidote,  with  which,  as  we  afterwards  state,  it  has  been 
fnfounded.  In  October,  1831,  Mr.  Brooke  gave  an  account  of 
le  crvBtallinp  form  of  thia  mineral,  by  which  its  form  appears  to 
>proach  verj*  nearly  to  that  of  euclase,  if  not  to  be  identical 
ith  it.  Zoitfite  is  usually  considered  to  be  a  variety  of  epidote, 
id  the  distinction  between  the  two  substances  is  generally 
nu  of  colour  only,  yot  they  have  not  auy  corre- 
11  tgea,  faces,  or  angles.     For  it  will  be  found  that 

■  pidote  are  invariubly  lengthened  in  the  direction 
ilnr  to  the  face  A,  while  those  of  zoisite  are  aa 
■J  in  the  direction  of  the  edge  lck\     Tlie 
.J  ^      f  /.oisite  is  panillol  to  the  face  i,  correepond- 

thnc  of  euelaae,  while  the  principal  cleavages  of  epidtito 
•ndicuUr  to  the  face  h.     Tlie  distiiurtion  betweeu  the 
»iit«ncea  in  therefore  so  strongly  marked  aa  to  lead  to 
iQcluition  that  they  have  not  been  examined  and  compared 
of  tho  authom  who  rest  thu  distinction  between  them 
on  the  difference  of  colour. 


172    EPIDOTE.  —  Epidote  ;    Phillips.  Hauy.     Prismatoi- 
Augit-Spath  ;  Moha.     Epidot ;  HAusniann,  Hai dinger. 

iquo.     I0l,10t)=tt3'^43';  111,010=36°  le'e  ;  101,001  =61'=  4l'. 

h  oif^  /   mit  9  on,  u  ois,  •  aoi,  «  aoa,  r  VQi 
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/    102,  /  108,  0    no,  k    210,   n    lu,  X   £11,  y    n«.  7  !«. 
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no.  328. 

1 

A, 

r^v 

■^ 

■^^ 

i-^  J,' 

4 

-• 
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y.\. 

•t 
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\ 
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^■\ 

r> 

^S^ 

"X^ 
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J< 
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Combtnationa.       rnhn,    Irztutub,     rtUuomb^    irmxjft 
Twins.     1.  Twio-face  i\    2.    twin-faOe  tfi,  seldom.     Cloaragv. 
wi,  perfect ;  ^  less  perfect ;    /,  in  thulite.     Fmrtiire 
h  ^9  ?f  ^  Btruited  parallel  to  their  inti-^ntections  with  eai 
Somi-tranaparent... transparent  on  the  edges.     Luatre 
B  =  1*7.     Pearly  on  the  faoea  of  peH'eet  cleavage.     Gi 
low,   brown,   red,  bkf'k.      Streak  grey;    iu  the  Tari< 
St.  Marcel  red.     Exhibita  pleoehroism.     A  ray  travel 
crystal  iu  a  phine  parallel  to  /;  and  polari/,cd  iu  that 
alnioat  entirely  absorbed.     The  optic  axes  lie  ii»  a  plane 
to  i,  and  make  angles  of  about  46'"'  3o'  with  a  ti 
looking  through  a  crystal  iu  the  direction  of  1 1 
light-col  on  red  stripe  is  neen  bctwetm  two  dark  ii|HiU.     UAltil^ 
H  =  6-6,     o  =  .Tft  ..;i-fi. 

Before  the  blov 


thev  welt  will 
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tlie  Tarieti€4*  containing  a  large  quantitj-  of  oxide  of  iron  melt 
rather  mure  easily ;  the  varieties  contoining  a  large  uiiniitity  of 
ox'ulii  of  ruaiiij»nr*»i*»  molt  readily  into  a  blat^k  glanft.  w  ith  Itorax 
the  grwn  and  blaok  vaiitties  yield  a  green  glass  ;  tlio  blaokish- 
r«i  varit'tieu  a  glass  which  is  yiolet  in  the  outtT  rtume,  and 
colourless  in  the  inner  tlnme.  In  powder  after  fusion  or  igni- 
tion is  decomposed  bj  hydrochloric  acid,  forming  a  jelly  of 
Ktlica.  By  ignition  the  specific  gravity  of  epidotu  from  Arendal 
is  reduced  &om  3*403  to  3*871. 


Ca*Si*  4-  2^Si,  where  part  of  the  Ca  is  replaced  by  Mg,  Pe, 
M»,  and  »  is  ii,  »►  or  Mn.  Several  Torieties  from  the  north  of 
Europe  contain  a  small  quantity  of  oxide  of  tin ;  epidote  from 
OnijertVi  contains  nearly  i  per  cent. 

Analyses  of  epidoto  a  from  Arendal,  b  from  Rothlaue  near 
Gutanncn  in  the  llaslithal,  g  =  3387,  both  by  liammelsherg, 
r  from  Geier  in  the  Erzgebirge,  d  dark-green  from  Pauphin^i 
f  from  Penigj  yfrom  Arendal,  all  by  Kuhu  ; — 

a  b  c  d  e  f 


Silica       .     .     . 

Alumina 

Red  oxido  of  iron 

Lime       .     .     . 

MAgnjcaia     .     . 


37*98 

20-78 
17*S4 

2?!*74 
111 


44*66 

23*73 

8-33 

21-71 


40*fi7 
14-47 
1344 

30-00 
2-7tS 


3086 
21*61 
16*61 
8S'1& 
0-30 


38-64 
81*08 
17-42 

eroo 

0-37 


36-68 
31*72 
1078 
23*07 
0'fi3 


Analyses  y  of  blackish-green  epidote,  0  ^3'49,  from  Arendal, 
i  from  Burowa  south  of  Minsk,  u  =  3'36,  »  olire-green,  o  := 
3*38,  t'rtjni  Bourg  d'Oisans,  ^  grass-green,  o  =i  3*38,  from  Acli- 
mulowsk,  /  black,  O  -=  3*5l,  from  Achmatowsk,  m  green,  B  = 
3*33.. .3*34,  from  Achmatowsk,  all  by  Hermann  : — 


i7 

h 

* 

k 

/ 

Pt 

Silica 

36-70 

3e-87 

87*60 

37-38 

3«-«7 

30-45 

Alninina       .     .     .     . 

21*94 

1813 

18*67 

18-36 

31-84 

2402 

Red  ox.  iron     .     .     . 

is*e« 

J430 

13*37 

13-31 

1010 

0*54 

Pr..r.iT,  iron 

6-SO 

4*90 

6*66 

3*20 

0-19 

335 

. 

21-37 

21*45 

21*10 

84-73 

8ri4 

83*46 

■dUk      .      .      . 

— 

OiO 

1-40 

O'SO 

— 

— 

.... 

— 

008 

— 

0-0] 

— 

_ 

^  itrorroio  OCld    . 

2-31 

oeo 

1-33 

1-fll 

0-33 

2T8 

Witer     ... 

0'6S 

0*67 

0'46 

O'otI 

0*68 

0-77 

r: 

I    ofb 


h  contninii  also  Boda  0*08  and  traces  of  homcic  ocid^  k  ixw.^% 
of  boracic  acid. 
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AnalyseB  of  epidote  n  from  Aj^eudaili  ©  =^  4*07i  M  '* 
0  from  Arendal  by  Kanimelaberg^  jj  Trom  Ar('n'^Ml 
jj'  from  ZwicBt^l  bv  Kiilrn,  r  from  Bourg  d'Oiiiiaiia  1^ 


Silica     .    . 

Bed  ox.  iron 
Frotox.  iron 
Lime  .  . 
Mftgnesui  . 
Carbonic  acid 
Water  .    . 


87 -3S 

0-77 
029 


o 

ao-36 

1636 

23 '7 1 

200 


Analyses  of  epidote   *,  a  variety  remwlmu: 
cliroiam,  (puschkiiiite)  by  Waj^erj  t  (jiust'likii 
from  "Wercnneiwinsk  by  Ilermarm,  «  a  ror- 
S'ia4  (tkulite)  from  Soiiknd  iu  Tcllemarkn. 
manganesian  epidote,  a  ==  a-ioi,  from  8t.  ^Uruui  m 
by  Geffken,  «?  by  Hartwall,  j  by  Sobrero  : — 


Silica .... 
Alumina .     .     . 
Bed  oxide  of  iron 
Protoxide  of  iron 
Ox.  mangan.  Hn 
Lime  .... 
Magnesia     .     . 
Soda  .     .     .     , 
Lithia     .     .     . 
Water    .     .     . 
Carbonic  acid  . 


s 
38'88 
18-85 

ia-34 

1600 
©■10 

rm' 

0-*fl 


t 

37 '47 
18-64 
1415 

2-2B 

0-65 
0'79 


43'81 
3ri4 

1^33 

ie-73 


a87» 


•**  •  ( 


1 


l-8»       —  = 


0-64        — 


In  u  the  iron  is  probably  in  the  state  of  proto\ 

Jn  attached  crystals,  columnar  and  granular 
crystals  are  almost  invariably  attached  by  the  iiu  . 
b,  and  elongated  in  the  direction  of  the  axis  of  tin 

Occurs  in  granite,  syenite,  diorite,  euphotidc, 
porphyry  and  various  cirstalline  slate  rocks.      1 
Arendal  in  Norway,  Norberg  and  Langbanshyttn 
Mont  Blanc  and  many  other  parts  of  the  A^ —  ""*"' 
in  Dauphin^,  Bachety  near  Katharinenbi 
other  places  in  the  Ural,  in  the   ^ 
Baden,  Auerbach  in  Darmstadt, 
Monvia,  Silesia,  BaKony,  l&say 
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in  tho  Tyrol,  Finknd,  Greeciland,  the  TTtiit^d 
in  cryatiils  which  ore  red   and  yellow   resiwctivelv  in 

rections  at  right  ftnglea  to  each  other  in  a  pWe 
to  the  face  h  at  Glonco  in  Argyleshire  in  trup.  The 
variety  (thulite)  is  fouud  at  8aulimd  iu  Tellemurken  iu 
.     3Iai)gaDesiau  epidolo  in  long  imperlett  crystals  of  a 

d  colour,  aod  having  a  red  streak,  is  fouud  at  St.  Marcel 
alley  of  Aoeta. 

BUCKLANDITE.— Bucklandit ;   Mohs,   Hausmann, 
ger. 

]uo.    iBomorphnus  with  epidoto. 

00,  /  001,  U   013,  /  103,  O      110,  y   112. 

FIO.  394. 

f 

W°  11'       00  fl3**  O' 

114  65        Ut  S6  30 

IB   14       om    68  SO 

e£  6  yv  10  3« 
10»  20 


hire  uneven.     Opaque.     Luartre  vitreous.     Dark  brown, 
.Streak  grey.     H  =  60.     o  =:  3'8«s  (from  Lauoh). 
re  the  blowpipe  melta  witli  intumeaecnce  into  a  bright, 
magnetic  wlag.    which,   when   tlie  intumescence  ceasea, 
Tvry  infusible.     With  Fluxes  yields  thu  reaction  of 

ippoaed  to  be  Fe*S'  +  3$'^- 

und  in  small  crystala  in  the  Xeskicl  mine  at  ArcndaJ,  in 
\U^  in  vriloanic  rocks  at  the  lake  of  Laach,  and  in  granite 
choturje  in  Siberia. 


DRAGATIONITE.  —  Bragationit  ;    v.   Kokacliarow. 
durir^H  Aunaluu.  184H. 


^mO 


^flR^ 


^«lO 


[UC.     101,100  =  fl3"  26  ;  Ul,0lO  =  85"i8  ;  101,001=61^30. 

too,     t     001,     M     Oil,     r     101,     /     102,    J     SOI,    \     801, 
M     111,    I    SlI,    C     112- 
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Opaque.     Ltutre 
Streak  dark  bruwn. 


Fmcture  uneven . . .  conchoidal 
oa  m  imperfect  metallic.    Black. 

lutumesces   before  tUe  blowpipe,  and  nielta  into 
black,  magnetic  ^'lobiJe.     AVilh   bortix  forms  a  p-^en 
the  inner  Hanu*,  and  a  gluss  wliich  is  orange  while  h 
outer  flame.     la  salt  of  phosphorus  leavea  a  skeleton  i 

Is  found  with  diopBidt*  luul  chlorite  in  the  Aehmato^ 
near  the  Kussinak  irtm-works  in  the  district  of  SSlatoi 
Ural. 

The  form  of  bragationite  agrees  very  cloeclj  with; 
epidote. 

175.   AliLANITE.— .Mlanite,   orthite  ;    Philips, 
oxide  ailiccux  noir;   llauy-     Tetartopriamotiachefl  M< 
Prismatoidiachcs   Melan-Erz  ;    Mobs.      Allanit  ; 
Allomt,  Orthitf  Ceria ;  Haidiiiger. 

Oblique.      101,100  =  68**  40';  111,010=36*46*;  101,0^1 

m   lob,  t   oil,  r   101,  «   303,  u  018,  e   on,  n   iiij 

no. 
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Tmcture  ronrhoidal.. .uneven.     Opaqno.     In  thin 
feebly    translurent.      Lustre   JniptTft^'t    mftnl 
ntreoufl   or   resinouft.      Black   | 
Brovra  by  transmitted  light.     Sl 
grey.    Brittle,    n  =  80.    a  =  8-|.,,4-». 
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brforc  the  blowpipe  with  intumesconce  into  a  brown  or 
;netic  j^loss.  Most  varieties  are  decomposed  by  hydro- 
id,  fon»ung  a  jelly.  The  allanitc  from  Snaruni  is  but 
Ti'eetly  deeon»[x>!»ed,  and  that  troiu  Bastuaa  entirely 

to  action  of  the  acid. 

+  Ji-Si,    where  B  is  C&,  Ce,  Pe  and  &  i^  ^,  Al. 

*e8  of  allanite  a,  h  from  Jotuin-Fjeld,  c,  d  from  Soo- 
the variety  called  orthite  e  from  i'ille-Fjeld,  f  from 
1,0  =  3*6,  all  by  Schcerer :  — 
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iron 

cerium 

lianium 
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16'68 
U'42 
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U-&0 
I'OO 
0'62 


35*16 

16'56 
13-34 

6'80 
U'08 
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I&'IO 
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16-fil 


}13'34 1  13'7.ll 
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OoO 
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O'oO 
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14'30 
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2143 
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10*42 

0*8« 
0'63 


/ 

82*77 

1432 

14*70 

1770 

2*31 

1*12 

0-3fi 

11*18 

0'60 

3-61 


raea  of  orthite  y  from  Werchoturie,  o  =  S48...300, 

I  Miftslc,  G  =  ail  ...3'fl47  (uni!  orthite)   by  Hermann, 

EMioak  by  Ramniviaberg,  /  from  Hitteroe,  0  =  3  6'i6,  by 

■r,  the  ppopurtions  of  Jo  ami   f»  being  determined  by 

Uberg,   m  the  variety  called  cerine  from  the  Bastnaa 

Itiildarhrtta  b?  Scheerer : — 
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of  orthite  n  from  Finbo,  o  from  Gottliehaganp,  both 
ilius,  f  from  Ylterby,  j  from  the  Pork  at  ^jtoekhoLm, 

p 


S14  ttLXCATEft.  ^^^1 

o  =  S'4i,  r  from  Kullberg  near  Stockholm,  o  sb  rw,  both  \ 
Berlin,  <  from  Eriksborg  in  Stockholm,  o  :=.  t'TS,  by  Bfthr: — 

n          0          p          q  T     H 

Silica 3d  26  sfloo  aasi    9ro6  37*60  V 

Aluiuinn wm  ivso  Bid     i&'39  l«'i<    l« 

Protoxide  of  iron  .     .     1143  IS'M  »'06     ie*M  looi      4' 

Oxide  of  cerium     .     .     173«  19'M  **»8lo/^.--  .i-r.    m* 

Oxide  of  lauthonium  .      —  —  _  j  so  ao  a  76    air 

Lime , 4-87  7'M  646    1018  s-ss  r 

'Protoxide  of  maugau.  raa  3*40  —  1  IM  ffi 

[Magnesia     ....  —  —  oei  /  4*m  r 

Tttria sso  3-4^1  49*81      lis  21s  oi 

"Water 870        6-36        4-60        1-24      H'^**!  !•., 

Potash  and  k*  .     .     .       —        —        oei         c         O'Tl  j 

The  varieties  containing  water  are  supposed  to  Ue  mure  1 
leas  decomposed. 

Analy^sea  of  allanite  ^,  w  (a  =  3"79o)  from  SchuiiedcfelJ  m 
Suhl  in  Thuringia  by  Credner,  v  from  Iglorsit  in  Gretniland  1 
Stromeyer,  xc  cerino  from  Baatuaa  by  Risinger  -. — 

Bllic^l 86*69  87-65  3302  «r 

Alumina 16*04  16*99  tS'23  IT 

Oxide  of  lanthanium     .       Ij-.o*  •*•**             —  ^k 

Protoxide  of  cerium      .     ./  8*19  srao  ^| 

Tttrift        1  0*66              Cm  V 

Protoxide  of  iroa     .     .     ./  16-98  1610  tt 

Protoxide  of  manganese    .       0*66  0*28            0*40  ^| 

Lime 14-84  13*60  iroa  H 

Maj^esia 0*86  0*83             —  fl 

"Water 0*28  1*80             S'oo  " 

Allanite  is  found  in  long  ncicular  crystals  and  ;B:niniil 
mafisos  in  G-reonluud  at  Iglomott,  AUuk,  and  Bereral  otlier  pla> 
in  ffranit«;  in  Norway  at  llitteroe  in  granite;  at  Joturo-!^* 
Aua  Snurum.  The  variety  called  orthito  in  graniti;  at  Piiil 
near  Fahlun,  at  Stockholm  in  gneiss,  at  flevoiil  other  pi 
Sweden,  Fille-Fjeld  and  Hitteroe  in  Norway,  in  the  gi 
the  Tliiiringt^rwald,  Werclioturie  and  Mia«k  ia  tbo  Ui 
Tftriety  called  cerini?  at  Kiddarhytta  in  Sweden. 

The  form  of  alliuiito  ia  shown  by  v.  Kokscharow  to 
very  closely  to  that  of  epidote.    At  Sillbi>hlc  ue^r  Hci 
crystals  of  epidote  fretiuently  occ;;      ;' 
I  Bista  ot  orthito.     The  crystal  di-^  rr 
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the  appearance  of  belonging  to  the  anorthic  sjstem,  in  conse- 
(jueace  of  the  enlargeineut  of  some  faces  at  the  expense  of 

1  others.  Ac<M)rding  to  Breithaupt  the  crystals  arc  pscudo- 
morphoua. 
The  p^Torthite  from  Kararfvet  near  Fahlun  is  supposed  to 
Tje  allanito  containing  a  mechanical  admixturp  of  carbon.  "WTien 
ignited  at  one  point  it  bums  on  without  flame  or  smoke ;  after 
^hich  it  becomes  wliite,  very  porous,  and  may  be  melted  with 
i^ifficulty  into  a  birtck  globule.  With  borax  in  the  inner  flame 
a  blood-red  glasa  which  becomes  yellow  on  cooling. 

according  to  Berrelius,  it  consista  of: — 

Silica 10*43 

Alumina '  3'fi9 

Lime l*8i 

Protoxide  of  cerium  .     .     .  13'99 

Protoxide  of  iron       .     .     .  808 

Yttria 4-87 

Protoxide  of  manganese  1*39 

Water 26*60 

Carbon  and  loss    .     .     .     .  31.41 


176.  MONTTCELLTTE.  — Monticellito;  Brooke.  Philo- 
sophical Maj^zine,  October,  1831.  MonticeUit  ;  Mohs, 
Hausmann,  Haidinger. 

37° as*;  101,001=r48"4«';  110,100  =  48'^  66'. 


I 


Prismatic.  oil,oiO: 

l00i   k    101,   «    110,  n    ISO,   0 


ISS. 


no.  897. 


ka 

41° 

14' 

ea 

70°  64' 

hV 

97 

S9 

en 

So        0 

Ma 

48 

65 

ee' 

88     13 

ma 

66 

97 

ee 

97     80 

nn 

47 

6 

^fi" 

110       0 

No  cleavage  observable.  Nearly  transparent.    Lustre  vitreous. 
Colourless,  yeUowish.     h  -=  o$,     o  =  3'246...3'876. 
In  powder  soluble  in  hydrochloric  acid. 


\i  -f  Mg'Si,    Scacchi. 

Is  found  in  cryslaL*  imbedded  in  granular  limestone,  wii 
mica  and  augite,  ou  Monte  Somma. 

The  angles  between  the  faces  of  monticellite  cannot  be  de- 

Ened  with  much  accuracy,  on  account  of  the  want  of  cvcn- 
of  the  faces.     They  approximate  to  those  of  olivine,  yet 
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differ  too  much  to  allow  of  the  union  of  luoaticellit^  and 

in  ono  speciea. 

177.  OLrVTNE.-Chi78olite;  PhiUips.      Peridot;   Hi 
Prismatischer   ChrysoUth ;    Mohs.      Chtysolith  ;    Hm 
iiaidiuger. 

Prismatic.  011,010=38°a7';  101,001=49°a3''4;  110,loo=»r*; 

a      100,     b      DID,     C      001,     d     oil,     h     109,     k     101,    • 
n     120,    S     110,    r     830,    Z     810,    y     144,    C     132,  /    111,    / 

M)  0 

68  7 

96  It 

60  U 


db 
eft 

f'a 
ha 
ha 
ea 

kkf 
hh' 
za 


38*"  27 

90  0 

103  6 

23  6 

40  27 

50  36 

00  0 

99  7 

00  46 

S8  18 

FIG.  338. 
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Cotnbinntions.      <f>ii£,    drfrth^    knadsc,    ehndXvtTr,    l-xta . 
cdenah..f.h.k.it.r,cfehikin*rn.  The  faces r,fl  usu;/ 
Btriutfd  panilU'l  to  tl»oir  iutei'scctioim  with  lm,  ; 
age.    a  easily  obtftinod.  h  traces.     Fracture  com-hoKial.    '\^ 
parfnt...tnu»slu<.vut.      Lrn-trc  vitreooe.      n  =  i*e«o.      Qi 
yellow,  brown.     Streak  whito.     fl  =  0"6...7'0.     o  =•  a"*., 

Irow*  dark   before  tho  blowpipe  ;    i«  i>.t'>i-:iOf»,  <?%, 
oaidcrite,  which  moltis  into  a  black  m  -  bulc*. 


ouvnnt. 


8i; 


ult  of  phosnTioruB  fields  the  resctiona  of  iron  and  silica.  WitI 
ftoda  meltii  mto  a  brown  »lag.  Is  enaily  and  completely  decora- 
ptwed  by  sulphuric  acid,  forming  a  jelly. 

MifSi,    silica  43-75,  maguesia  67'25,  part  of  the  Mg  being  re-1 
:  '  -rd  by  Fo. 

Analyses  a  of  the  transparent  variety  (chrysolite),  of  the 
less  transparent  varieties  (olivine),  6  from  the  Vogelaberfj  near 
Giesaen,  c  from  Ka^altlioff  in  Bohemia,  d  from  the  Isenviese, 
e  fmm  Bohemia,  /  from  Monte  yomma  (mean  of  two  analyses) 
k  Walmatedt : — 


a 

b 

c 

(/ 

0 

/ 

Klica      .... 

80"  73 

4000 

40-64 

4154 

41*42 

40*13 

Magnesia     .     .     . 

60-13 

60-49 

60*67 

6n-(H 

49-61 

44-64 

Protoxide  of  iron  . 

910 

8-17 

807 

8*66 

914 

1632 

Oiiiie  of  nickel 

0*3S 

0*37 

0*33 

— 

— 

— 

Oride  of  manganese 

009 

0"30 

0-18 

0"a6 

015 

0-29 

Aliuaina .... 

0-38 

0  19 

010 

0'0« 

016 

OU 

I 


Analyses  of  olivine  p  from  the  basalt  of  Langeac  by  Berthier, 
A  from  Crreenhind  by  Lappe,  i  from  the  tale  slate  of  Syasersk 
I      in  the  Ural  (o  =  3*39... 3*43)  by  Hermann,  k  by  Beck,  /  from 
^^ie  Puv  in  Vivarais  by  Walmstedt,  m  from  the  Thjorsa  lava  of 
Hie 


[ekla  (o  =  8*«26)  by  Genth : — 


P 


Saics 

Moirnesia      .     .     . 
Protoxide  of  iron    . 
Oxide  of  nickel 
Oxide  of  munganeso 

AlMT"'Pffc   .... 


9 

40*8 
41*0 
16-4 


/ 


40-00 
4300 
16*21 

0-56 

006 


40'U-t 

42  60 

17*68 

0*15 


39-21 

4406 

17*45 

(0» 


41*44 

49-10 
9-72 
0'2l) 

013       — 
oitj  traces 


43-44 

49*31 

603 

033 


I 


AiulrBM  of  olivine  n  from  the  Otumba  iron  in  South  Ame»B 
rica,  0  from  the  Pallas  iron  by  Stromeyer,  p  from  tbo  Pallasi  iron 
by  Berzelitis,  q  from  the  Pallas  iron,  r  from  Monte  Somma, 
both  bv  WalniHtedt,  *  of  the  piirtially  decomposed  olivine  (hya- 
losiderite)  iiavinga  senu-metallic  lustre  and  brown  tarnish  (o  ^ 
2-876)  from  the  Kaiserstuld  iii  Bodcn  by  Walchner:-^  fl 


L 

n 

0 

p 

9 

r 

$ 

Kliea  .... 

.      38-26 

38-48 

40-86 

40-8S 

4008 

31-63 

ifagneeia     .     . 

49-08 

48*49 

47  36 

47*74 

•U'22 

32-40 

^rotox.  iron 

.      1176 

11-19 

11-72 

11*53 

16-26 

28-49 

Prtilox.  man.    . 

on 

0-84 

0'43 

029 

048 

0-48 

Alumina      .     . 

— 

0-18 

— 

— 

0-18 

221 

Oxide  of  tin 

p  a 

017 

K 

J 
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According  to  Eammler  the  olinnci  from  tlio  PaDaa  iron, 
the  iron  from  Atuoamn,  contaiiui  a  trace  of  nrseuiouv  ocicL 

In  attoohcd,   iniboddod  &ud  isolated  i^stttla ;    in 
masses,  the  graiun  being  slightly  coherent. 

The  green  triinspiirent  rnriety  (ehryaolite)  is  found  in 
Natolia,  and  the  Brazils.  The  less  transparent  varietiefl  (ot 
vine)  in  imbedded  crystals  and  granular  aggregations,  ij 
islands  of  Palraa  and  Hourbon,  in  the  basalts  of  tlie  Habi 
wald,  the  Eiffel,  the  Upper  Palatinate,  Geysingberg  near 
berg,  Hutberg  near  Herrenhut,  Kapfeustein  iu  Stiria,  in 
of  rock  ejected  by  Vesuviua,  in  CAvities  of  the  obsidian  of 
de  las  Xnvajas  iu  Mexico,  in  syeuite  at  Elfdaleu  in  Sweden, 
the  meteoric  iron  of  Kraanojarsk,  Otumbo,  and  Steinhwb. 
The  brown  variety  (hvalosiderit^)  is  found  at  Sasbach  «wl 
Iringen  on  the  l^aiacrstuhl,  and  in  dolerite  near  Freibui^  t& 
Baden. 

The  angles  of  Levy's  *forsterit^/  de-  no.  Wl. 

duced  trom  the  meaaurements  of  aomo 
very  good  crj'stals  in  'Mr.  Brooke's  col- 
lection, do  not  differ  sensibly  from  those 
of  olivine.  The  combination  a^idhhrsmfl 
was  observed.  The  faces  r,  #  truncating 
the  edge  a»,  d  truncating  ee^  h  truncat- 
ing «rf^  /,  f  truncating  ae,  were  all  very 
narrow.  Cleavage,  a,  c.  Transparent.  Lustre  ritrcoDt 
Colourleas.  n  ^  70.  According  to  Children  contains  tolici 
and  magnesia.  Is  probably  i^g'si.  Occurs  in  attached  crysUli 
with  pleonaste  and  augite  oa  Yesurius. 

178.  BATBACHITE.— Batrachit;  Moha,  IlAannum,  ILb- 

dinger. 

Cleavage  in  two  directions,  making  with  each  other  an 
of  115°  and  65°  nearly,  and  a  third  bisecting  the  obtuse 
between  the  two  former;   all  imperfect.     Fracture  impfi 
eonchoidal.    Translucent.    Lustre  reiiinous,  inclining  to  Wl 
Light  greenish-grey,  white.    Strf-il^  wlilto,    ii  =  50.     o; 

Fusible  before  the  blowpipe. 

Ca'Si  +  Mg*Si,    part  of  the  Mg  being  replaced  by  Fo. 

Aiialyats  hy  HammeUberg : — 

Silica      ......    3760 

Lime  ss'As 

Hagnesia    .  21-79 

Protoxide  of  iron  a'oo 

Water    ...  vn 

Is  found  at  Eizoni  in  the  Tyrol. 
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FA YALITE.— Fayalit ;  Hausmann,  Haidinger. 

Prisinatic. 

Cleavage  in  two  directions,  making  right  anglea  witli  each 
other,  Fracturo  imperfect  conchoidal... uneven.  Opaque, 
Lustre  imperfet't  metallic,  approaching  to  resiuoua  on  eurl'sce 
of  fracture.  Iron-black,  inclining  to  green  or  brown.  Some- 
time* having  a  pinchbock-brown,  brass-yellow  or  iridiscent 
tvoi^.     H  =  «-6.     o  =  411...4U.     Magnetic. 

Before  tho  blowpijw?  melts  easily  into  a  black,  brittle,  mag- 
netic globule.     Imparts  the  colour  of  iron  to  glaaa  of  borax. 

Fe*Sl,    silica  39'9tf,  protoxide  of  iron  «0'04. 

Analvses  of  fayalite  irom  Slnvcarrach  a  hj  Thomson,  ixom 
Fajal  b  by  C.  G.  Graelin,  from  Fayal  c  hy  v.  Ftilleuberg : — 

a  b  e 

Silicfl 89*60 

Protoxide  of  iron       ....  08*73 
Protoxide  of  manganese      .     .       1*78 

Alumina — 

Ijiuie — 

Oxide  of  copper - — 

Sulpliide  of  iron  (fo)      .     .     .       - — 

Oxide  of  lead —  —  171 

b,  e  ore  mechanical  mixtures  of  Fa'si,  which  can  bo  decom- 
posed by  hydrochloric  acid,  an<l  a  very  variable  quantity  of  a 
compound  incapable  of  being  decomposed  by  hydrochloric  acid. 

la  found  in  large  nodules  and  angular  pieces  on  the  sea- 
shore in  Fayal,  and  on  Slavcarrach,  one  of  the  Memo  moun- 
tains,  in  Ireland. 

Crystals  having  the  composition  of  fayalito,  and  very  nearly 
the  form  of  olivine,  are  frequently  found  in  refinery  cinder,  and 
in  tho  slags  of  copper  furnaces. 

011,010  =  88''  89' ;  101,001  =  4©°  ll' ;  110,100  =  47°  2o'. 

a     100,    b     010,    c     001,    d    oil,    h     103,    k    loi,    n     130, 
840,  a    110,  r    aso,  v    62o,  a    123,  /  111,  /   aaa. 


84-98 

81*04 

65-84 

6S'57 

394 

0'70 

1-84 

8*20 

— 

0-43 

0-60 

0-33 

9-77 

— 

Wt 


dh 

8B« 
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ra 

86^ 

69' 

eb 

90 

0 

M 

47 

90 

ha 
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49 

ua 

£6 

20 

ha 

69 

66 

na 

66 

19 

ea 

90 

0 

ha 

90 

0 

hlf 

98 

sa 

la 

43 

46 
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60 

8 

/« 

64 

19 

va 

S3 

87 

ea 

70 

10 
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Combinations,     kit,  ahn,  olk^  akmn,  nkmnc,  akmncM 
Cleavage,     c  very  peHWt.   a  lesa  neriW-t,  h  iiidistmct.     Tnuis- 
luoent...opuquo.     Olive-gTeeM...bl»fk.     n  ^  a*o. 

Aiialv»e8  of  cn'stela  from  refinery  cinder  a  (o  =  3*700),  &  (o  = 
S'&SB),  ^oth  by  Walchncr,  c  by  Mitacherlirh,  d  bLick  opmjue 
crystals  (o  =  Aoe)  which  may  bo  considered  paeiidomoqjhou*, 
part  of  the  protoxide  of  iron  having  been  (Converted  into  the 
red  oxide,  by  Percy ;  from  copper  slags  e  by  Mitacherlich,  y  by 
Walcbner : — 


0 

b 

e 

d 

0 

/ 

Silica 

38-90 

SS-Sfi 

31-10 

80-00 

30-03 

2H'2fi 

Protoxide  of  iron  . 

01-34 

OSM 

07 '34 

48-48 

69-07 

03  39 

Bed  oxide  of  iron 

— 

— 

— 

irn 

tu 

8-0£ 

Magnesia     .     .     . 

I'OO 

1-40 

036 

0-85 

— 

1'90 

Oxide  of  manganese 

I  30 

3  55 

— 

113 

— 

I'M 

Alumina      .     .     . 

loe 

103 

— 

1-88 

— 

1-24 

Potash     .     .     .   '. 

020 

0-20 

(C. 

0-47) 



Oil 

Phosphoric  acid     . 

— 



134 

— 

— 

Sulphuret  of  iron  . 

— 

— 

— 

1-01 

— 

180.  TEPltROIT.— Tephroit ;  Mohs,  Ilauamann,  Haidinger, 

Clenvnc;e  in  two  directiona,  making  right  angles  with  each 
other.  Fracture  uneven... im|x*rfect  conchoidal.  Lustre  ada- 
mautine.  Ash-grey.  Acquires  a  brown  or  black  tamiab. 
Streak  ash-grey,     u  =  6*6.     g  =  40fl...4n2. 

Bt'fure  the  blowpipe  melts  vorj-  easily  into  a  brown  or  black 
slag.  "With  borru  in  the  outer  flame  fiises  into  a  glass  which 
is  violet  while  wann,  aud  becomes  red  on  cooling,  la  decom- 
posed by  hydrochloric  acid  fonning  a  jelly  of  silica, 

Mu*Si,    silica  30-22,  protoxide  of  manganese  69-78. 

Aualyaea  by  Thomauu  aud  Emumelsberg : — 

Sflica S9'64  88-ei, 

Protoxide  of  inanganese  00*00  68*8S 

Protoxide  of  iron       ....       0'08  B'M' 

Water s*7o  — 

la  found  in  cleavable  and  granular  masses  with  franklinitej 
Pranklin  in  New  Jersey. 


181.  WlLLE^nTE.— Willemine;  Beudant.     Braohytypcr^ 
Zink-Unnt ;  Mohs.     Willemit ;  llansmaun,  Haidinger. 

Ehombohedrol.     loo.iii  =  30°  /. 

o    111,   a   Oil,   b    211,   r    100,  $    111. 


WILLEMITE. 


rb 

ra 

* 

TV 


90 
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40"  U 
88  0 
41        0 

no.  8S6. 


Combinations,     rh,  roa,  r$ah.     Clonvnge.     o  perfect,  h  and  r 
fracea.     Fracture   imperfect   conchoidal.      Semi-transparent... 
kraniiluceut.     Lustre  vitreous,  inclining  to  reainotiB.     Colaur- 
leaa,  white,  yellow,  brown,  when  impure.    Streak  white.    Brittle*^^ 
U  =  5-6.      O  =  3-80. ..4-18.  M 

Becomes  opiujue  before  the  blowpipe,  and  meltfl  with  diiB-^ 

Ity  on  tlie  ed^ea.     Is  decomposed  oy  hydrochloric  acid,  leax- 
a  jelly  of  silica.    In  iu  a  great  mea&ure  uoluble  iu  a  solution 

caustic  potash. 


Zn'Si,    silica  87*63,  oxide  of  zinc  72*47. 


I 


iTaes  of  willemite  a  from   Franklin,    h    from    Sterling 
ite),  both  by  Vanuxcm  and  Keating,  c  from  Moresnet 
LevT,  d  from  Stolberg,  e  from  Stolberg,  compact,  both 
"lionheua: — 

a 

25'0O 
71 '33 


007  1 
2-66  J 


Silica 

Oxide  of  zinc  .     .     . 

Bed  oxide  of  iron 

Oxide  of  manganese 

HAgnefiin  .... 

LoM  by  ignition  .     . 

Analyse* of  willcmite/from  Aix-la-Chapellc,y  fr^m  Franklin, 
both  by  Delespe,  h  from  New  Jersey  (troostite)   by  Uermami|  ^ 
1  from  Upper  Silesia  by  Rosegartcn : —  H 


h 

c 

d 

e 

25+1 

2803 

20-90 

86-59 

es-otf 

70-86 

72-81 

flO-Otf 

0*50 

0-78 

0*36 
6i 

434 

Oil 

— 

— 

— 

013 

— 

0-31 

C 

0-04 

1 

-o«1| 


Silica 27-28 

Oxide  of  zinc 72'37 

Protoxide  ijf  iron   ....  036 

Protoxide  of  manganese  .     .  — 

Magne»i» — 

Loas  by  ignition    ....  — 

P  5 


27-40 

26-80 

68-83 

6007 

0-87 

— 

2-90 

0-23 

— 

2-91 

— 

I -CO 

27*34 

70-eti 


asia 
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In  attached  crystala,  renifonn,  and  compact. 

Is  found  at  Moresuet  near  Liege.  Stolberg  near  Aii-lii-< 
pelle,  Eaibel  in  Carinthia,  Kucsaina  in  Senia,  Franklin  in 
Jersey.     The  figure  of  troostite  (combination  rtab)^  which 
lately  was  suppotied  to  eon«itft  principally  of  silicate  of  protoi 
of  mauf^anese,  ia  given  on  Breithaupt'a  authority.    His  obi 
tiona  make  rr'  =  60°  nearly. 


1S2.  G^VDOLINITE.— Ghidolinito ;  Phillips,  Hauv.  Html. 
priamatiBchea  Melan-Erz ;  Alohs.  Godolmit ;  Hausmaiuj. 
Hoidinger. 

Prismatic.    oii,oio=:a6° 4o' ;  101,001=60°  so* ;  no,ioo=«" «'. 

h  010,  c  001,  e  104,  m  110,  r  in.  r  im  hemihednl 
vriih  parallel  laces. 

no.  330. 
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Cleavage  none  perceptible.     Fracture  conchoidal... uneven 
Translucent  on  the  edges... opaque.     LuHtre  vi 
to  resinous.     Black,  seldom  red.     The  black  \ 
by  tniuauiitted  light.     Streak  greenish-grey,     u^d  6.     u  ^  *) 
,..4"4.     Sometimes  magnetic. 

Infusible,   or  fusible   with    diiTiculty   before   the   bl 

Some  varieties  from  liitteroe  glow  brightly  when  heaiL_ 

their  specific  gravity  is  increased  by  ignition  from  4'3£  to  Afa ; 
others  merely  iutumesco.     Soluble  reidily  in  borax,  an'*  •  ■•'- 
tially  ill  tialt  of  phosphorus,  forming  a  glass  oolourud   i 
Completely  decomposed  by  hydrochloric  acid  leaving  a  jim*^  ui 
silica.    Alter  ignition  is  decomposed  with  difileulfy. 

Analyses  of  gadolinit^  from  Hitterue  a,  h  by  Sche«rer,  of 
glassy  gadolinite  from  Ytterby  c,  </,  c,fhy  Berito: — 

a  b  c 


Silica S5'7B  £6-6« 

Tttria      ....  4467  ♦♦■&« 

Oxide  of  cerium     ,  i'8i  — 

Ox.  hmthauiura  4*76  0-33 

Protoxide  of  iron   .  ir<w  19*13 

Olucluu  0'57  10*18 


si-es 

4P-60 

7*54 

U-03 
S'13 


S4*M 

6t3a 

T'09 
14  OQ 

trace* 


48*3S 


/ 
«14» 


741        rt» 


14*^) 

3*4- > 


irri 


Lime  .     .     . 
Magnesia 
Protox.  roan. 
Bed  ox.  iron 


0'34        023  0*46    1  0 


Ta- 


Crystallized,  massive,  in  rounded   imbedded   grains 
fiOTerod  with  a  yellow  cruat. 

Is  found  in  granite,  gneiss  and   syenite,  at  Ttterhr  near 

Stockholm,  Finbo,  Broddbo  and  Karartvet  near  Fahluii,  Brevig 

f     and  Hitt^Toe,  Bomholm,  Disko,  Ceylon,  in  trap  near  the  town.^ 

o{  Galway  in  Ireland.  ^ 

The  angles  given  above  were  deduced  from  measurements  of 

^ji  crystal  in  Mr.  Brooke's  collection  made  with  the  reflective 

^■tooniometer.     On  account  of  the  imperfection  of  the  faces  of 

pHio  crystal,  they  must  be  regarded  as  rough  approximations 

only.  According  to  Breithaupt  the  crystals  are  pseudomorphous. 

It  is  doubtful  whether  the  form  is  hemiheural  prismatic  or  ^ 
oblique.  The  only  crystals  we  hft\*c  seen  are  too  rough  for  fl 
exact  measurement ;  we,  therefore,  retain  it  in  the  priamatic  ™ 
Bystem,  in  accordance  with  the  views  of  W.  Phillips,  and  leave 
it  to  future  observation  to  determine  in  which  system  it  ought 
to  stand* 

B   183.  TSCHEFFKINITE.— Tschewkinifc;  Hausmaun. 
^Hieffkinit;  HaJdinger. 

^V  Fracture  flat  conchoidal.  Almost  opaque.  Lustre  vitreous, 
^Bright.  AVlvet  black ;  by  trfinsmitted  light  brown.  Streak 
^Bark  brown.     H  =  fi'3.     o  =  4-608...-i-6i9.  ^ 

^B    Before  the  blowpipe  on  tht*  first  application  of  heat  glows,  fl 

intuniesces,  turns  brown,  and  at  last  melts  into  a  black  globule. 

In  powder  melts  readily  in  borax  iuto  a  clear  glass  slightly 

coloured  by  iron.     Before  ignition  gelatinizes  in  hydrochloric 

acid. 

Mean  of  six  analyses  by  11.  Bose  : — 

Silica 31-04 

Titanic  acid »o-i7 

Lime s*6o 

Magnesia 0*2S 

Protoxide  of  manganeao 0*83 

Protoxide  of  iron irai 

Oxides  of  cerium,  lauthanium,  didyiuium  .  47*29 

Potash  and  soda oia 

The  excess  of  4'38  per  cent,  arises  from  the  conversion  o; 
the  protoxide  of  cerium  into  oxide  during  the  analysis.     The 


I 


J 


anjCATEs. 


eiHca,  when  boiled  witb  a  solution  of  carbonate  of  ikmU, 
behind  n  reiuaiuder  of  from  20p  to  4  SD  per  cent.     Th« 
acid  ap]iears  to  contain  glucine,  nhiminft  and  \^ttrift. 

Is  found  with  felspar  in  the  Enien  tnountauu  near  Mlaik. 


I 


184.  ILVAITE.— Lievrite;  Phillips.  Fer  calciwsk>-«ilipciii ; 
Hauy.  Diprismatisches  Meku-Erz ;  Moha.  Bvait  ;  Hau»- 
moun.     Lievrit ;  llaidinger. 

Priamatic.  oii,oio=5a°2o';  ioi,ooi=a4°8i';  iio,ioo=fifi^V. 

a  100,  h  010,  0  001,  r  on,  w  osi.  e  sol,  n  109,  m  i^ 
«  210,  t  310,  V  180,  d  410,  o  111,  f  1S1.  n  truncatea  Jll 
edge  ee;  v  the  edge  v\h  ;  /,  d  truncate  the  edge  «a,  «  it  laH 
Konc  oft.  " 
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FIG.  887. 


Combinations,     om,  oty  rtn,  nmo,   mro,  r«o,    roiM, 
rowhinsa.     The  faces  a,  t,  *,  w,  v,  h  striated  pamllel  t<i  thi 
sections  with  each  other;  0,  r  striated  parullcl  to  their  oowj 
intersection.    Cleavage.    «,  r,  r,  w.  the  two  former  more  disi 
than  the  two  latter.     Fi*acture  imperfect  conchcidnl,..aDi 
Opaiiue.     Lustre   imperfect    metallic    inclining    to 
Black,   inclining   to  grey,   brown    and  green.      81 
sometimes  inclining  to  greeu.  Brittle.   H  =  6*6...et». 
...4-016.     Feebly  magnetic.     Is  a  good  conductor  of  el 

Before  the  blowpipe  melts   readily  into  a  black 
^Johuie.     Imparta  the  culoor  of  iruu'to  borax  and  salt 
pborua.    Witli  salt  of  pVoa\»Vvor\ia\tiKs«*  ^^«\t^n^^ 
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'drocWoric  acid  ia  easily  aud  completely  dissolved  inty 
•ish  transparent  jelly. 

VBiy   wben  R  is  lime  and  protoxide  of  iron. 

of  ilvoite  from  Elba  a  by  Stromeyer,  the  propor- 
fe  and  Ffr  by  v.  Kobell.  i,  r,  i/,  e,  f  by  RammelBberj*. 
'■  whole  of  tho  iron  iB  estimated  as  protoxide ;  in  c  the 
of  red  oxide  of  iron  only,  and  in  <i,  e^f  the  qiumtitieH 
id  fit  rcHpectively  are  determined. 


[de  of  iron 
de  of  iron  . 


if  manganese 


tached  crystals ;  granular  aud  fibrous  masses, 
und  At  Kin  1»  Marina  and  Cape  Calamita  in  Elba,  in 
Dg  mine  at  Foasmn  near  ISkeen  in  Norway,  Kupferberg 
Beachitz  in  Moravia,  Bbodo-iulaud,  LSiberia,  Green- 
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2»*00 
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d          e  f 
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iroo       —  —  — 


c 

£0*10 
28*24 


te  is  liiible  to  decomposition,  being  conrorted  into  an 
substimce  containing  hydrate  of  red  oxide  of  iron. 


CORDIESITE.— lolite;  Phillips.  Cordierite;  Hauy. 
ischer  Quarz;  Moha.  Dichroit;  Uausmann.  Cor- 
Haidinger. 

tic.     011.010=46**  36';  101,001=539^11';  110,100=60^36'. 
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BIMCi.TK8. 


Cfimbinntions.  cmdab,  crmh..a.di  cromd.ab^  e»r&man..njf, 
Clejiviige.  o,  imperfect.  Fiioea  of  union  e.  Fmeture  coD- 
choidnl.  Trniiaparent. ..tmnHluront-.  Liiatro  vitreous,  brightest 
ou  surfaces  of  fracture^  suinetimes  incliiuug  to  reaiiiouA. 
E  "i  loU.  Blue  of  various  slmdes,  inclining  frequently  to 
grey  or  block,  ExhibitH  plcochroism.  One  variety  is  dark 
blue  when  viewed  with  the  naked  eye  in  a  direction  perpes* 
dieiiUr  to  c,  greyish-white  perpcndieuUr  to  b  and  vellowiab* 
whit«  peq)cudiculAr  to  a.  Light  transmitted  pnRiliel  to  a  and 
pohirizcd  in  u  plane  parallel  to  a  ia  dark  blue,  light  p:Lraliel  to  h 
and  i)olari/.ed  m  a  plane  parallel  to  h  is  blueish-whito,  light 
parallel  to  c  and  polarized  iu  a  plane  parallel  to  c  is  yellowiih- 
white.  The  optic  axes  arc  in  a  plane  parallel  to  a,  and  mako 
angles  of  ai^'  26'  with  a  normal  to  e.  A  light  utriiw  between 
two  dark  sputti  may  be  tioeu  on  looking  through  a  cryatal  In  tbo 
direction  of  either  optic  axis.  8treak  white,  h  =  7*0  ~ 
O  =  3(100... 2718. 

MoltH  with  ililliculty  on  the  cdgea  before  the  blowpipe, 
luble  with  dllfioulty  iji  borax  and  salt  of  phosphorus,  lean 
skeleton  of  silica  in  the  latter.     AVitli  a  snitdl  tjuantity  of  soda 
yields  a  diu-k  grey  slag,  with  a  larger  t|iiantity  intumesces 
becomes  tnlusible.     imperfectly  de<;ouipoiied  by  acids. 


AlSi"  4-  aMgSi, 
replaced  by  r«. 


a  considerable  portion  of  the   Mg 


bemff 


A  nalyses  of  cordierita  a  from  Dodenmais,  b  from  Siniiutak 
in  Givenland,  c  from  Orijerfvi  in  Kinliiud  (steinheilitc),  d  from 
Fahluu  (hard  luhlunite),  all  by  Stroiiieycr,  e  from  Orijerfvi  by 
V.  Bousdortf,  f  from  Couneeticut  by  Tbomsoa :  —  JH 


^  Kri 


Silica. 48' »D 

Alumina ai*7i 

Magnesia  .  .  .  .  loio 
Protoxide  of  iron  .  .  sas 
Pr(»tox.  mangan.   .     .      0*83 

Water 0'6» 


h 

C 

r/ 

e 

m 

■i917 

48-61 

60-25 

4005 

4?1 

8.1' IL 

81 '87 

8S'49 

32 -BS 

2875 

11*46 

U-80 
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11-68 

0*04 
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1*61 

1-80 

1*89 

1*88 

1*76  di  0*tt 

AnalyBOs  of  cordierite  y  from  Orijerfvi,  h  from  Finspang 

Eostgothland,  o  =  2*61,    i   from    Brunhult  in    Siidennanland 

(o  =  9*8i),  all  by  ScliiitK,    k  from  Iladclam  in   Connecticut, 

from  Unity  in  New  Kamnshirc,  both  by  Jackson,  m  fixim 

ni^'en>o  in  Norway,  mean  or  two  analyses  by  Scheerer: — 
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i  imliedded  crystals  and  ^^uular  maefies,  usuidly  in  gneisB. 
^tmmi  in  cirstuls  at  Nijar  on  Cabo  de  GatA  in  Spain,  in 
^^^■d  niu^Hive  at  BodeiuiiaiM  in  Bavaria,  near  the  Lnko  of 
K^Sijf^rfv'i  in  Finland,  Tvrdestnind  noHP  Hrrvij^  in  Norway, 
iin  in  Sweden,  GreenJaud,  Siberia,  Xorth  America,  in  rolled 
ilea  in  Cevlon. 

ardieritfi  dtroninosea  readily.  At  Gloria  near  Rio  Janeiro 
found  unoltert-a,  slightly  decomposed,  and  converted  into  a 
tance  like  aerpcntinc.  The  Bubstaueea  which  have  been 
d  pinite,  gie^^eckite,  killinito,  fahhiuite,  bonsdorffite,  esmar- 
aBpaaiolittJ,  pyrargillite,  chlorophyllite,  gi^autolite,  praseo- 
iberite,  weissite,  ooaite,  are  suppoaed  by  Dana,  Haidinger, 
o,  Bischoff,  to  be  cordierite  which  has  been  more  or  lesa 
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IDOCRASE.— Idocra»e ;  Phillips,  Hauy.    Pyramidaler 
;  Mohs.     Idocrus ;  Hausmaaii,  Haidinger. 

lidal.     010,001  =  £8°  O'. 


Frami 

|k»,  e  001,  e  101,   ^  Wi,   m  ito,  /  9io,  h  310,    n  119, 

%   m    ill.   Uf   931,  t    831,  r   441,  S    211,   0  431,   1    319,  9   311, 

A,  r  611. 
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SILICATES. 
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cma..h./,  cvma,e,h.4i.rt 
couizicKVorhfMfij  citfuizwhU 
c  often  luieven  and  curved.  The  fuoes  «,  h,J\  m  strintcd  pai 
tlielr  intcrncctionA  with  each  other.  Cloiivage.  m,  a  not 
distinct ;  c,  less  diistinot.  Fraotur©  imperfect  conchoidal.  lUK 
Trau»parent...tranHlueeut.  Luatre  vitreoufl,  iiielijnng  to  wa^ 
nous.  Various  shades  of  ^reeu  pnssing  into  yellow,  brofm  ini 
black.  Inclining  to  yellow  in  a  direction  perpend icvilar  to  c, 
and  to  greeu  in  directions  pamlJel  to  c.  In  n  variety 
Piedmont  light  tmnsmittod  tnrough  the  crystal  porftllel  tofl] 
oil-greeu  when  puliirixed  iu  «  pluiie  perpendicular  to  e, 
graati-gTceii  when  pnlurixed  in  n  plane  purailel  to  e. 
white.     H  =  es.     o  =  3*3r,.,.3-45. 

Before  the  blowpipe  melts  easily  with  intumfv^ernfr 
yeUowifih-greeu  or  brown  rIass.     With  bomit  n: 
phorus   fuKcs  int4>   n  gliiss  coloured  hv   imr)  , 
vielda    a   dkclctou    of   silieu.     Is    in  lupoMsS 

[hfdrochlonc  acid.     After  Vu&\otv  e-  ,  iav*>»&i 

'drochloric  add  forming  a  ieW^j  «A  »iw».    V-tV"*^' 
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ipe  flame  meltft  into  a  rod  glass.     "With  borax  fusea 
into  a  tp-teu  ylass.     With  sodfl  vieMs  molallio  copper. 

Acturding  to  >fngiiU9  aiYer  fusion  o  :=  3*95.     According  to 
Varreutrapp  tWon  reduces  o  from  3-34e  to  a'93f>...a'&4l. 

Ca'Si*  +  AlSi,    ft  portion  of  the  Ca  being  replaced  by  Mg, 
fS  ^1  And  part  of  the  ai  by  9^. 
in  tho  tlire«  unalyaca  by  ilennann  the  qiumtitiea  of  oxTgen 
tbo  bas««  B,  a  and  in  the  si  are  as  numburs  3,  2,  &  nearly. 

Analysefl  of  idocrfUK>  a  from  Egp  near  Christiansand,  b  from 
!!ziV1oK-a  in  the  Bauat,  e  from  Vt^smiuB,  d  from  Slatuust,  all 
una,  e,/iroui  Slutoual  by  Varrentrapp: — ■ 
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>    6-81 

0-77 

S-63 

S-Bl 

b[^px.  of  m&nganese 

0'50 

O'OS 

1-60 

— 

— 

lysea  of  idorrase  ^  from  Veaurius,   h  from  Piedmont, 
from  the  valley  of  SasH,  all  by  Karsten,  k  from  Monzoui  by 
K  Kobell^  /  from  Gockum  by  Berzeliua,  m  from  Frugard  by 
^ludenakiold : — 
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fr    '         le  of  iron 
I  H-  of  inm 


totoz.  of  maoganeae 


37*60 
18-60 
8*36 
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36*53 

17 'W 
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2770 
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AiulyaeH  of  idocraae  n  from  a  place  to  the  east  of  Kojigsberg 
f  "RftnimeUbt^rg,  o  from  t>ie  AVilui  river  in  Siberia,  o  =  3*375, 
from  Achmatowsk  in  the  diatrict  of  Slatouet,  o  =  3*40,  rj  from 
'ol»kowak  in  the  district  of  Zlatoust,  o  =  3*42.  all  by  Hermann, 

of  %  partially  decomposed  variety  from  Haslaii  near  Egor 
7  KArst«u,  a  from  AIa  by  v.  Kobell : — 
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Glide  of  iron 
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an/ioATifl. 


Protoxide  of  iron  .     .  —  105 

Lime 3360  Si  20 

Ma^esia     ....  530  637 

Protox.  of  manganese  —  0*60 

Loae  by  ignition  .     .  O'Sfl  c 
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A  green    or    blue  variety   fipom  ToUemarken  in  Nonrty 
(cjcprine)  contains  »oine  oxide  of  copper. 

In  attached  and  imbedded  cryBtidn  and  colunmar  maasea. 

Is  found  on  Mont<^  Somma  in  bloclu  of  dolomite,  ftl  th« 
junction  of  tbo  rivers  Aubturagda  and  Wilui  near  the  Lake 
Baikal,  Slatouat  in  tbc  Ural,  Kamtscliatkn,  Muuzoui  lE 
the  Fassatbal,  Scbwnrzenatein  in  tbe  ZillerthuJ,  Finido  on 
St.  Grottbarilt,  in  veins  in  aerpentine  at  Ti^ta  Uhiurva  on  the 
Mussa  Alp  in  Piedmont,  at  Chnstiania,  Egg  near  Christiani — * 
and  Simland  (the  blue  variety,  cyprine)  in  Norwav, 
near  Eger  in  Bohemia,  Orawitza  in  the  Buuat  in  \\ 
Gokum  in  Sweden,  Pnigard  in  Finland,  many  places  in 
P^'nees,  Auerbacb  in  Baden,  Sohwarxeuberir  in 
Kilraneliigb  in  Wieklow  and  tlu?  county  of  Donegal  in 
in  Spain,  and  in  North  America. 


187.  GARJST5T.— Garnet;  Phillips.     Grenat;  Hauy. 


Cubic. 
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rxo.  348 


^^ 


Forms    and-   combiuations,      d^  »,  ad,  dn,  dne,  dns^  dnes, 
trough.     The  faocs  n,  s  striated  parallel  to  their  intcpsc^ctioii 
»ith  J ;  d  striated  parallel  to  their  intersections  with  the  laces  i?. 
Clearoge.     t/,  obtained  with  ditlieulty.     Fracture   conchoidal, 
ore  or  leas  perfect. ..uneven.    Transparent. ..opaipif^.     Lustre 
treous  inclinini;  to  resinous,     /i  =  r75».  Red,  brown,  yellow^J 
hite,   green,   black.      Streak  white. ..grey.      ii   =  6'*6...7'6lV 
O  =  31. ..4-3. 

Before  the  blowpipe  melts  easily  into  a  glass,  -which  when 
the  variety  contains  much  iron  is  black  or  grey,  in  other  cosee 
is  green  or  brown.     Soluble  in  borax  and  salt  of  pho»phoru«^ 
forming  a  glass  coloured  by  iron  or  manganese;  with  the  InttesH 
leares  a  skeleton  of  silica.     Imperfectly  soluble  in  hydrochlori<j  " 
acid.     After  fusion  is  easily  decomposed  by  hydrocldoric  acid 
forming  a  jelly  of  ailioJi. 

A  garnet  (o  =  3*e),  and  idocroae  (o  ^  3'45),  were  found 
by  Magnus  to  have  tho  some  composition.  After  fusion  they 
had  the  same  lustre,  hardness  and  specific  gravity  (o  =  2*957).  1 


H    Am 

Mi 


Analyses  of  the  varieties  ropresented  nearly  br  the  formuliM 
'^+  iia,  H  =  Co. ..7*0,  0=:  3U...3*n2.  Greyish,  yellowishi 
green  varieties  having  the  forms  </,  n  (grosuulur),  a  fronl^ 
the  "Wilui  bv  Karsten,  b  from  the  AVilui,  e  from  Tellemarken,, 
both  by  Trolle-Wachtmeister,  d  from  Slatoust,  o  =  3'604,  by' 
Crofl  ;  red  and  yellow  varieties  (essonite,  cinnamonstone), 
e  from  Ceylon  by  Gmelin,  /  from  Malajo  in  Wermland  by 
Arfvedson,y  from'Kimito  by  Nordeuskibld : —  " 


d 
86B0 
34*10 


4001 

23*00 

3*fl7 


37*lfi      30'57 
(potash  ORO)  "1 
(volatile  0*33)  { 


/ 

41'87 

20*67 

303 


.932 


aii.iCATBa. 


Analyses  of  varieties  bftving  tlio  fonus  a,  </,  m, 
yellow  garuet  from  St.  GottUardt  by  Karstpo,  i, 
(garnet  from  Friodbcrj?  iu  Silesia  by  Karsten,  k  red 
gamet  from  Vcsunue  by  Troll e-WachtmeUter ;  of  broini 
itaviug  the  forms  rf,  »,  h  ^=  7"0,  u  =  a-420...3'i3t  ( 
/  from  Xorway  by  Rirhiirdson  ;  of  black  maj^nesuin 
sisttng  principally  of  Si?*8i'  +  aisb,  liaviiig  the  form* 
...70,   u  =  3-167,  m  from  Arendal  by  TroUe-AVachtmeia 
red... brown  mangnneaiaii  gnniet  ha\ing  the  form  n,  n  = 
7fi,  0  ^  3oeo...3776,  represented  by  the  formula  ita^m 
u  large  portion  of  the  Jda  bciug  replaced  by  fo,  a  from '. 
America  by  Seybert : 


k 
3003 
13-46 

1006 
S166 


/ 

37«0 
14*40 
13  36 
27  do 
—  «-66 

3-66         — 

1-40  (h  roo) 


4«4« 
«*47 

0-64 
13-43 

8-3tft 
«'27 


Silica 87'Sa     86*56 

Alumina  ....  1»*70  18*76 
Bed  oxide  of  Iron .     .      6'»fi      6'8l 

Lime 8r3n     31-44 

Mngneaia  .  ^  .  .  4'16  4  20 
Protoxide  of  iron .  .  —  — 
Pmtox.  man^^ttu.  .     .      0"15      i*70 

Ked  and  brown  varieties,  transparent... transluceut  > 
edges,  having  the  faces  rf,  n,    n  =  7*0... 7*6,    ti  =s  ana 
represented  nearly   by  the  formula  Fe'si*  -f  iJ*  (aim 
0  ironi  the  Zillfrtlial  "by  ICarsten,  p  fntm  Fahliin  by  Hia 
q  from  Garpenbcrg  in  Sweden  by  W.  Wachtmeistrr,  i 
Brena  in  Sudermanland  by  Bahr,  $  from   the  Greinw 
Zillertbol,  t  trom  Hungary,  both  by  v.  KobeU: — 

o  p  g  r  t 

Silica 39-09     30*00     30*43     S7-1«      30*19 

Alumina i9'3o  lood  so'ss  10-30  sroa 

Hed  oxide  of  iron .     .      —  —        —  —        avo 

Protoxide  of  iron  .     .  S406  39*68  34*83  37*66  »7-«« 

Lime B'3g  —        S*03  0*00       ft-n 

Magnesia     ....      300  —        3'90  S'Oa       — 

Pfotox.  mangan.    .     .      o*B6  1*60      7*61  3'19       ikm 

Analyses  of  alinandine  «  from  Oblapiaii,  r  from  0 
botli  by  Karsten,  w  from  EngBo  in  Sweden,  .rfrom  ilolUiMii 
Sweden,  y  from  UallaiidBu*!,  s  trom  New  York,  ull  by  ] 
Wachtmeiflter : — 


Silica 37*16 

Alumina.    ...  le-ns 

Protoxide  of  iron  .     .  3i'30 

LwiP Ki-m 


sin 


txiAUgau. 


u*%o 


V            ir 

X 

jH 

30-86      40*80 

41-tW 

Arm 

20-60      WOR 

Win 

1IXM> 

fii-fto      3.V03 

»8-8l 

MU 

Vt\       — 

Vfitt 

AiW 

•^Vh       — 

V»4V 

\A\ 

0-M     i6-«tt     VV&    tm 
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Analrsee  of  the  varietiea  of  garnet  represented  by  the  formi 
^si'  H-  *»3i,  part  nf  the  Ci»  being  replaoed  by  Mg,  fo,  Mu,  au( 


of  the  f*  by  ai  ;   brow 


•Uow,  havini;  the  fa* 


green, 

*,  #,  H  =  70,  o  ^  366,..3'H5  (aplome),  n,  /3  from  Siihhi  in 

reden  by  Brcdber^,  y  from  Lindbo  iu  Weatmnnlacd  by  Jli* 

[cr ;    blaek,  having  the   faces  d,  n  nearly  opaque,   in  thin 

nents  translucent,  green  by  transmitted  light,  o  =  3'74... 

179  (melanite),  5  from  Frascati  by  Vauquelin,  <  by  KarsteOfH 

[■(from  Bcaujeux  by  Ebelnieu : —  I 

a  /3  >  J  €  C     ( 

Siliea 86-OS  3673  37'fi6  84*0  34'fiO  36*-lS 

Aliunina 7-53  2*78       —         e^i  4'SS  2-06 

?d  oxide  of  iron    .      .      2218  36*83  3r3d  255  2815  2U''iH 

le SIBO  21-70  26-74  33'0  31*80  30*70 

leeia i  96     124-4      —       —       o-es      ooo 

'rotox.  mangan.     .     .       —        — -        7*40      —       — -        0'S8 
Xosa  by  ign. ....       —        —        —        —       —        O'W 

j  In  attached   and  imbedded  crystals,   granular,  massive,   in 

h     granite,  gneiss,  mica  slate,  chlorite  elate,  hornblende  rock,  ser- 
HKentine,  lava,  rarely  in  limestone.  ^ 

^^F  The  transparent  red  garnet  (almandine)  is  found  in  the  sand  V 
of  rivers  and  in   alluvial  soil  iu  Pegu,  Ceylon,  Hiudoatan,  the 
Brazild ;    in    Bohemia   in    aLIuviuin  near  Collin,   in  gneiss  at 
Zbir^lau  and  many  places  near  Czawlau.     Opaque  crystals  aro 
^_lbund  in  the  Tyrol  in  the  Oetzthal  and  on  the  Gn-iner,  in 
^BCarinthia,  Styria,  in  Switzerland  at  Airolo,  Cauiirin,  ^[aggia; 
^^llungary,  Sweden,  Norway,  Scotland,  Spain,  Greenland,  North 
America.     The  common  garnet  is  found  in  Saxony  at  Breiten- 
brunn,  Berggieshubel,   Geier,   Schwarzenberg  ;    iu  Nonvay  at 
Drammen  and  Arendal ;  in  Sweden  at  Broddbo,  Finbo,  Fahlun, 
Langbanshytta,  Finland,  in  the  Banat  at  Orawitzn ;   iu  Hun- 
gary at  DobiR'hau  aud  Kezbanya,  in  Stiria  at  SaJdcuhoffU,  in 
^Ethe  Tyrol  at  Monzoni  in  Fassathal  and  Selineeberg ;  Mtiravia,  J 
^^Oilesria,  Siberia;  in  granular  limestone  at  lla^ilau  near  Eger  in'^ 
1^^  Bohemia.     The  granular  brown  variety  (ealophonite)  is  found 
at  Arcndal   and   in  North  America ;    the  light  green  variety 
(grossular)  in  serpentine  with  idocrase  on  the  river  W'ilui  in 
Kamtschatka;  the  blaek  variety  (melanite)  in  voleanie  rr>eks  on 
Monte  Somma  in  matter  ejected  by  Vesuvius,  Frascati,  Albano 
^^  near  £ome,  the  Breisgau  ;  in  beds  in  the  older  rm'ka  at  Arendal 
^■b  Norway;   in  granular  limestone  in  the  Pic  d'Ereslids  nearfl 
^■Bareges  in  the  P^Teuees.      The  honey-yellow  garnet   (topax-™ 
oUtc)  in  veins  in  serpentine  on  the  Mussa  Alp  iu  Piedmont. 
Tlie  reddish-yellow  garnet  (esaonite)  in  Ceylon,  Egypt,  Pargas 
in  Finland,  toe  Mussa  Alp  iu  Piedmont. 

INrrope  appears  to  be  a  variety  of  gurnet  having  the  forms 
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a,  d,  ill  wIuL'h,  uccording  to  Moberg,  protoxide  of  ohromo 
pnrt  of  tbc  baae  r.  The  facos  a  convex  and  rouijh  K^ 
cleavage  observable.  Fracture  coochoidal.  Trani»(i»n?nt.. 
Bemi-transparent.  Lustre  ritreoiiB.  /i  =  i'7D3.  Dark  hrv 
cinth-red... blood-red.     h  =  7'6.     o  =  d'080...3  78. 

When   heated  beeomea  black  and  opaque ;   on  cooling  vel- 
lownsh  and  then  red.     Fusible  with  difiiculty  before  the  blow- 
pipe into  a  black  glass.     With  borax  and  salt  of  phuvphonu 
melts  iuto  a  chrome-green  glajia.     Ailer  fusion  is  par 
compoHed  by  hydrochloric  acid.     In  powder,  when  hcai 
access  of  air,  becomes  brick-red.     Not  acted  upon  by  ocitia. 

Analyses  of  pyrojw  n  from  Meroniti:  in  Bohemia  by  TroOp- 
"WachtmeisttT^  h  from  the  Stiefelberg  in  Bohemia  by  v.  Kobell, 
0  from  Bohemia  by  Moberg : — 


Silica 43*70 

Alumina 2£*iO 

Ked  oxide  of  iron       ....  — 

Protoxide  of  iron Il'4a 

Lime e'7S 

Magnesia £*60 

Protoxide  of  manganese      .     .  3'«8 

Cr€» •■62 


h 

e 

4t'oe 

iV% 
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ttu 

l-fil 

— 

0  10 

9^ 

1*09 

ft-a 

lOSO 

15'OB 

Sa       033 

J» 

Or         301 

M 

In  indistinct  crystals ;  usually  in  rounded  grains. 
Is  found  in  Kerpentine  at  Zoblitz  and  Greifendorf  in 


^^       in  boulders  and  allunum  in  Bohemia  at  Merouitz,  (h\ 
I  Eowensko,  Ncu  Pukka,  Podsedlitr,  Trziblitz  ;  also  in  Ceyloo- 

w 


80^ 


188.  UWAROWITE,— Uwarowit;  Mobs,  Hausmann, 

dinger. 

Cubic. 

d  oil. 

dd' 

Fmcture  imperfect  conchoidal,  Bplin- 
tery.  Translucent... translucent  on  the 
edges.  Lustre  ntrcous.  Emerald-green. 
Streak    greenish-white.      h  =  7-6...80. 

o  —  »-i\^i. 

lufusibU*  before  the  blowpipe.  With 
borax  meltrt  slowly  into  a  transjiarcnb 
chrome-green  glnas. 

Ca^Si*  +  trSi,    \mrl  ot  iVfe  Cii\se^«^  «ivt«*iod  by  JV 
and  part  of  the  ^  by  4&. 


i 


SVCLABB. 
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l^ses  a  by  Komonen,  h  by  A.  Erdmann,  c  by  Damour : — 
a  b  c 

Silica 87*11 

Alumina 6*88 

Oxide  of  chrome      .     .     22-64 
Bed  oxide  of  iron  — 

Protjoxido  of  iron  2*M 

Lime ao*a4 

Mai^csia 1*10 

Water 101 

In  attached  crj'stals  and  massive. 

Is  found  at  !Saraaowt»kaja  near  Biiisersk  and  at  Kvschtimsk 
'     UraL 


3A-93 

&*a» 

21-84 
1-96 

81*68 


3567 

633 

23-45 


33  23 


^lie 


189.  ETTCLASE.— Euclnae ;  Phillips,  Hauv.     Prismatischer 
imaragd  ;  Mohs.     Euklas  ;  Ilausmaim,  Haidanger. 
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Combinations,  ahshfr.u,  askfrtii.jt.e^  edfincruikUh,  Jfn^jxt- 
hUbj  vdfetmriukUb.  Tbe  fuces  in  the  rx>U(?  ah  etriatotl  panllvl 
to  their  iuteraectiona  with  each  other.  Cleavage,  A,  ten  p*'^ 
feet  and  ^a»il^  obtained;  ws  a  leas  distinct.  Fraciupe  i^'O- 
chuidul.  Transparent.. .semi-transparent.  Luiitre  ritmjiu. 
B  =  1*603,  i«i3.  Green,  yellow,  blue,  very  pale.  SlMik 
white.      U  =  7o.      G  =  30...3'1. 

When  heated  stronply  before  the  blowpipe  inttimwc'ea  ud, 
in  thin  splinters,  melts  into  a  white  enamel.  DiMmhr'  in 
borai  and  salt  of  phosphurua  with  iutumeseeoce.  I3  not  aijii^l 
upon  by  acids. 

^K         AlSi*  -f  eG'Si,    silica  43*08,  alumina  82*40,  glucine  ea-M. 

^^B         Analysis  by  BcrKeliua ; — 

^^^^^  Silica 43*39 

^^^^^^  Almniua 3O*60 

^^^^^H  Bed  oxide  of  iron   .     .       3'SS 

^^^^^K  Olucine 

^^^^^F  Oxide  of  tia       ... 

I  Ei< 

I  Co 

^^       nej 

V     sui 


In  attached  and  isolated  crystals. 

Is  found  in  chlorite  slate  at  Boa  Tiata  and  Cnpao  ncor 
Rica  in  the  Brazils,  imbedded  in  mica  and  fluor  nt  I'rumbu 
Connecticut,  Peru,  and  b  said  to  have  been  found  in  Si) 
near  the  Baikal. 

The  forma  of  cuclaae  are  frequently  hcmihcdnil.    Tt  had 
supposed  that  they  are  always  heraibedral.     lu  a  crystal  in 
Ilumion  collection  in  Cambridge  corresponding  faces  oocuri 
both  sides  of  the  zone  amc. 


190.  KAfETlALD.— Bcrjl,  Emerald;  Phillips.     Emenii 
Hauy.    Dirhombocdriscber  Smaragd  ;  Idoha.    ^maragd ; 
maun,  Haidinger. 

IRhombohedrol.     lOO.ili  =  44°  6«'. 
0    111,    a    on.    I    siT,    h    «l2,   r    loo,  r^   les,  p 
n    S5l,    »    131,    X    %  i7  13,    g    411,   ^,    6  U  i,    «    04],   r, 
vo   033,  «j^   as?, 
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Combinationa.  oa,  ooft,  oap,  oarr^j  oaprr  u,  oab..rr^ .p,  oaprruw^^ 
»/wirr^w  Jicw  .  The  faces  a,  b  striiited  parallel  to  their  inter- 
.'tiona  with  each  other.  Cleavage,  o,  « ;  a  uaually  iuter- 
ipt«d.  Fracture  ronchoidnl... uneven.  Transpan'nt. ..trans- 
it. Lustre  vitreous,  b  =  1'686.  Double  refraction  very 
sble.  Green  in  the  variety  called  ememld ;  colourless,  blue, 
%  red,  in  the  varieties  called  berj'L  Streak  white,  h  =  7*6  ■ 
o  =  S-67...S  75.  ■ 

"Before  the  blow]>ipc  melts  with  difficulty  on  the  edges  into  an 
opaque  blehby  glass.      "With  borax  melts  into  a  transparent 
ilourk'88  glass.     The  chrome-green  variety  melts  into  a  pale 
'n  ghtbule.     In  salt  of  phosphorus  dissolves  slowly  without 
iviug  a  skeleton  of  silica,  and  forms  a  globule  which  is  opfttj 
sscent  when  cold.     AVith  soda  fuses  into  a  dear  and  colourloa>^ 

With   fluor  melts  into  a   globule  which   is  coUiurless 
'bile  bot>  aud  opaque  and  of  u  pale  green  colour  wheu  cold. 

■ 

AiSi'  -|-  sG-iSi,    silica  67'4i,  alumina  iS'Tl,  glucine  13*86.        ^ 

Analyses  of  emerald  a  from  Peni  by  Klaproth,  h  by  Vauque- 
lin,  of  ber)'l  c  from  Siberia  by  Klaproth,  d  from  Siberia  by 
Du  Mcnii,  e  from  Siberia  by  Thomson,  /  from  Fossum  by^ 

a  h  c  ' 


ca  .     .     .     . 

j\lumina      .     . 
Glucine  , 
Ked  oxide  of  iron 
Xime  .... 
Oiide  of  chrome 


08*60 

16-76 

13*60 

1*00 

0*26 

0*30 


6-l'40 

1400 
1300 

3*56 
8- SO 


06*45 
16-76 
16*60 

0*60 


k. 
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Analyses  of  beryl  7  frcxm  Broddbo  liy  Berzelbs,  I  (rtm 
Brodiibu  by  C.  Gmehn,  •  from  Somero  in  Fiulaml,  k  &vm 
Tamela  in  Fiiilaiul,  both  by  Woberg,  /  fmm  Linii>gr&  bj^ 
Gmelin,  m  from  America  by  Schliepcr ; — 


9 

A 

i 

k 

/ 

Silica 

.     68*36 

69-70 

67-36 

6«-«a 

er-w 

Alumina      .     .     . 

.    xrm 

16*83 

1646 

16-51 

1763 

Glucine  .... 

.      1313 

ia-3» 

12-76 

13-7$ 

1361 

Red  Glide  of  iron  . 

0-78 

0*84 

I '60 

3-0« 

6^ifa 

Toutalic  ooid    .     . 

0*78 

— 

0-28 

010 

In  attacbed  and  imbedded  crystals,  in  broken  crystolfl  oudj 
pebbles  in  alluvium. 

The  emerald-green  varieties  (emerald)  are  found  at  Mom  to] 
the  north  of  Santa  Fe  di  Bogota  iu  Peru,  in  Upper  Egyi>t  oir 
the  mountain  Zabareb,  on  the  river  Takowaja  near  Bijwoi 
Siberia,  in  mica  slato  in  Heubachthal  in  Salzburg,  at  Kjci 
in  Nonray.  The  other  varieties  (beryl)  are  found  at 
fnedersdorf  in  Saxony  and  SchW'konwald  in  Boheniia 
veins,  Rabeiwtein  and  Zwieael  in  Bavaria,  the  B:i' *  ' 
Salzburg,  in  Elba,  Limoges  in  Frauee,  Qiillicia,  iS.i 
FosBum.  and  Berbie  near  Fredrikshald  in  Norway  ;  J^aliin-t 
Broddbo  near  Fahluu  in  Sweden,  Tummela  in  Finhii 
Adun-TschiJon  and  Muri*iu«k  in  Siberia,  the  TijLfiTotz  ramu 
in  the  Altai,  in  Nortli  Ajueriea  at  B<.»yaUt4}u  aud  Cn>eh< 
MasaachusettB.  Buwtonliam  in  Maine,  Haddani  an<l  Mnni 
Connecticut,  Acworth  in  \ew  Hampshire,  Chester  in  IN 
v&uia,  Greenville  aud  Abbeville  iu  South  Carolina,  nea 
ricana  on  the  Rio  St.  Mattheo  iu  the  Brazila ;  in  the 
mountains  in  Ireland,  aud  in  Aberdeenshire. 


191.  PHENAKITE.— Phenakite  ;    Dufrenoy.      Bboi 
driw-'hes  Smaragd ;  Mohs.     Phenokit;  liautsinonii,  ILon 

BhombohedraL     100,111  =  87^  x%\ 

a    on,    b    2T1,    h    3I2,    r    100,  2    m,   t    on.  / 

p    021,    t    031,    X    031,    *     oaT,    ttJ     fill,    y    JU,    X     IM. 
are  frequently  hemihedral  with  incUuoa  &oce ;   #,  w,  I 
hedral  with  parallel  faces. 
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146     44 
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flO       0 
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»     S9 
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n«.  U4, 


tra 
ra 

PP. 


62"  18' 

70  43 

BO  0 

e3  so 

06  IS 

33  14 

36  66 


36a. 


FIO.  356, 


ElO.  867. 


CoinbinatioTiH.      ra,  pn^  rph,  ernb,  apr',  rprt.y.in',  rxepas'ic.h. 
wins.    Twin-tace  b.     Cleavage,    r,  o,  not  very  ilistiuot.    Frac- 
Cure  oonchoidal . . .  uneven.     Transparent . . .  translucent.     Lustre 
iritreous.      Colourleas,  ycUow,  brown,      n  ^  7*6. .. 8*0.      o  = 

•M...3  0. 

Ififusihie  before  the  blowpipe.  With  borax  molts  slowly 
nio  a  clear  glaji«.  Di«ao1ve8  alowly  in  salt  of  phosphorus  lear- 
Ag  a  ftkeletoii  of  silica.  With  a  little  soda  melts  into  a  white 
M*Ail,  with  ixu>rc  soda  intmnt^scos  and  becomes  infiisible.  With 
of  cobalt  takes  a  blueiab-grey  colour.     Insoluble  In 


Si,    silica  64*00,  gluciue  4610. 


Analyses  of  phemtikite  a  &om  the  Ural  by  Hortwolli  l  from 
tranout  by  Biachof : — 

a  h 

Silica                                                       6614  64-40 

Olucine       .                                .     4447  4&'&1 

himv  Hiid  moffnoaia  ....       —  O'lO 
Q  2 
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In  crvBtals ;  mMsiv^e. 

Ib  Touml  with  quartz  in  brown  iron  oro  in  the 
BreuHchtlml  near  Fnuiiont  in  Aleace,  with  emerald  aud 
beryl  ui  mica  slate  at  Takowaja  86  wersts  wvst  of  Kalhi 
burg,  with  itp^'cn  fclgpur  and  topaz,  in  granite  roina  iu  iLe 
laountains  in  Siberia. 


192.   ZIRCON.  — Zircon;    Phillips,   Hauy.      Prraai 

Zirkou  ;  Moht).     Zircon;  Hausmonn,  Ilaidingor. 


P)Tamidal.     101,001  s=  32°  88'. 


a    100, 

e    101,    w    no,    f 

111,     »      231, 

U     881,    1 

y  411,  z 

611. 

ea 

fi?**  23' 

y/       67°    e*            uu'      88' 
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a-y          47      17                  ite           38 

ma 

46       0 
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47      60 
84     20 
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fll      40 
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ss^ 

04       4 

'I^H 
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SI     37 

Forma  and  combinationa.    p,  pm^  pa, 
pxuma^  prxuma^  epxymUj  epxjfzma.     The  focea  e  muf^ 
queutly  rough  and  unorcn.     CWavagc.    />,  m,  m  mort* 
than  j^  yet  neither  very  perfect.    Fractxire  cuuchoidiil... 
TmnHpnrent...tninHluceut  on  the  odgea.     Lustre  \\\ 
cliniug  uiore  or  leas  to  adamantine,     /i  =  loni,  /i' 
Bed,  brown,  yellow,  grey,  green,  white.     Streak  white, 

7-5.       (i  =   4*o'...47. 

Phosphoreecps  and  loaee  its  colour  when  heated.     !{• 
gmvitv  is  at  the  aaine  time  sUgljtly  iiicreai^t'd.      Inftieil 
the   lilowpipe.     Soluble  with   diilieulty  iu  I 
»nlt  of  phosphorus.     Partially  deot»nipo8cd 
phuric  acid. 


ZrS,    kilica  aa*i2,  wtcoroa  ^•%%, 


TOUBHALnOE. 


..ti 


Analywrs  of  fircon  a  from  Friedricts-wam,  l  from  the  northern 
imn  bv  KUpnilh.  c  from  Ceylon  by  Vauquelin,  d  from  Ex- 
ttUy  Ijy  Berzeliiw,  e  from  North  Carolina  by  VimiL-iein,  /'  zir- 
>on,  o  =  i'ttlo,  by  Hermebcrg,  y  from  Litchfield  in  >iuLne, 
4  7,  by  Gibba ; — 


^ 

a 

b 

0 

d 

e 

/ 

y 

ilica  .... 

.      33 

336 

320 

33-18 

33 '08 

33'g5 

36'3» 

Urconia  .     .     . 

.    es 

ei-6 

64-6 

6716 

6707 

6V81 

63*66 

{e«i  ox.  of  iron  . 

I 

V6 

SO 

— 

— 

1*66 

0*7fl 

Jme   .... 

.    — 

— 

— 

— 

— 

0*88 

-— 

attjwhed  and  imbedded  crratals,  especially  in  gneiss, 
ie  and  basaltic  rucks,  in  matter  ejectud  by  volcanoes,  in 
tmum  and  in  the  sand  of  rivers,  with  other  genia  and  with 
old. 
Is  found  abundantly  in  syenite  along  tho  Christianiafjord 
m  Staviiru  to  llackedalen  m  Norway,  iji  the  miascite  of  the 
en  mouutaiufl,  especially  in  the  neighbourhood  of  lake 
Imen  near  Miaak  in  Siberia,  in  granite  or  gnciaa  in  New 
ersey,  New  York,  Sweden,  Seal  pay  in  the  island  of  Hams, 
Citiksut  in  Greenland,  Meiaseu,  in  boulders  of  syenite  at  Ansuau 
Upper  Egj-pt,  on  tho  Saualp  in  Cariulhia  in  a  bed  of  quartz, 
:jilcite  and  epidote  in  gneiss,  in  baaalt  at  Uokel  and  the  Sie- 
icngebirge  on  the  Khine,  in  basaltic  conglomerate  at  IlabiehtB- 
d  near  Cassel ;  in  amygdaloid  at  Expailly  near  Piiy  in 
ranee,  and  at  VicenKa  in  Italy,  near  the  lake  of  Liuich,  and  in 
blue  cryatjils,  which  were  first  sent  to  this  country  as 
nite,  at  the  foot  of  Vesuvius  in  ejected  volcanic  rocks, 
n  isolated  cnstals  in  alluvium  in  Ceylon  and  uiauy  other 
laces  in  the  I^ast  Indies,  Expallly  in  Franoe,  at  Zohlitz,  Pod- 
z  and  the  Iserwiese  in  Bohemia,  at  llohenstein  and 
itr.  in  Snxony,  with  gold  in  sand  at  Ohlapian  and  Muska 
a  TrausA'lvama,  in  the  Und  and  in  Columbia. 

\.....irding  to  Svanberg  the  earth  in  zircon  ia  composed  of 

ind  noria  in  diljeront  pro|K>rtiona.     Hence  the  variii- 

-pecitic  gravity  and  hardness  in  crystals  of  xireou  from 

localities.     Zircon  from  Stockholm,  for  example,  ia  not 

ui  hidu  ns  zircon  from  other  places,  and  its  speciHc  gravity  ia 

i>(dv  l«»3.     Noria  ia  supposed  to  occur  principally,  though  not 

I^XJ^uaivcly,  in  zircon  from  Norway. 

103.  T0ITR3kLVLINE.— Tourmaline;  Phillip8,Hnny.  Rhom- 
iuNHlrisicher  Tuniialin ;  Mohs.  Turmnlin  ;  Hausmann,  Hai- 
iiager. 

}amhubeiinil.     hh/,iii  =  27°  20', 
9  3 
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o  111,  a    oil,    h    til,  h   SIS,  I  419,  «  Oil,   r  100, 

y     311,     W     43S,    Z     aS9,    ;      091,     f     031,    U     033,    ^    SlT. 

The  foni»B  o,  r,  #,  y,  tp,  ^,  «,  y,  h,  h,  I  are  u&iull/ 
wit.li  inciined  faces.  «,  jf,  w^  t,  u^  q  occur  on  one 
crystal,  aud  o,  e  on  tbe  opposifce  end. 

no.  960. 


&? 

w*^ 

& 

aa' 

60 

0 

U" 

60 

0 

h^ 

80 

0 

ha' 

Id 

6 

la 

13 

64 

hi 

10 

64 

lb 

IS 

6 

eo 

14 

30 

ro 

97 

20 

to 

46 

67 

yo 

64 

11 

wo 

61 

4 

tp 

68 

61 

w 

SS 

1 

r/ 

46 

53 

#«' 

77 

0 

y/ 

120 

0 

wu/ 

98 

84 

es^ 

107 

44 

rK 

S3 

ae 

#/ 

68 

so 

va 

£4 

40 

*fl 

87 

84 

ya 

40 

6 

«»•' 

66 

84 

va 

89 

0 

ojT 

£1 

80 

tea 

68 

10 

TIQ.  S61. 
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FIO.  363. 


if 

no. 


Combinationa.      Black   toummline.      6>,   fliV,   &n', 
«5V#V,   ah'ra^u',   aVrt^jf',   abWh\    aVh'rf,  c'abb'r^, 
Bro>Mi  t^urmiUiuu,     o'abb'h't  rrjftgy^vv'^ .     Green  toi 
o'flr>\   oab'rrg,   oab're't'a^.      R<m.I  tournialmo.      al/r^, 
&a6're\  oabVf,  o^oftVif.     *VW  tw»  o'  bri^bt,  o*  dull. 
I,  .164,    which   repre«ei\t  t\\«   c»vv««»»  «^  "^  **> 


TOURiLLLfXl. 


34a 


o  la  bright  iu  303  aud  dull  in  304.  Wlion  all  the 
otcur,  those  of  /  are  striated  parallel  to  tlieir  inter*^ 

(with  thotM^  of  #,  the  faces  of  r  arc  tmiooth.  ^.  a,  h,  I 
«t«d  parallel  to  their  intorseetions  with  each  other. 
II  the  feces  of  b  occur,  those  of  fr  are  uaually  larger 
(e  of  b'.  Cleavage,  r,  *  imperfect.  Fracture  imper- 
»hoi{lal,.. uneven.     Transparent... ahnoHt  opaque.     Less 

(pent  in  the  direction  of  the  axis  than  perpendicular  to  it. 

ttreous.    For  light  curTeaponding  to  FraunliolVr'H  line  d, 
Be,  ^'  :=  1'0193.     In  the  coloured  varieties  of  tourma- 
^  ordinary  ray  is  almost  entirely  absorbed.      CVtlourleaa, 
How.  green,  bine,   red,  bn>wn,   black.     The  same  indi- 
imetimei!  eihibita  different  colours.      The  colour  seen 
itted  hght  in  the  direction  of  the  axis,  is  sometimes 
from  ^e  colour  seen  in  a  direction  perpendlctdar  to 
Thus   some   crystals  are   yellowish-brown   in   the 
of  the  axis,  aspanicjus-preen   in  a  direction  perpen- 
the  juia,  or  pnrple  in  the  direction  of  the  axis,  blue 
lotion  peri>endiculttr  to  the  axis.     Several  of  the  tour- 
lined   by   llamnielsberg   were   found    to    exhibit 
Column  o  shows  the  colour  by  transmitted  light 
in  a  plane  parallel  to  the  axis  of  the  rhombohedron, 
(M  the  coloiu*  by  transmitted  light  polarized  iu  a  plane 
rular  to  tha  axis : — 


n 


Yellow. 
Liylit  br.-yellow. 
Reddish-brown, 
lieddish-brown. 
Keddi  ah -brown. 
Keddiah-brown. 
Kt^d  dish-brown. 
Rcddiah-bnjwn. 
Pale  blue. 
Very  pale  jifreen. 
Oil-green. 
Light  bl. -green. 
Very  pale  red. 


white,     u  =  70.. .7-6.     o  =  3'0...3-3.     Prroelectric. 

inh'n^r  the  extreniity  of  the  crystal,  on  wliich  the  facea 

il  fonn  /  occur,  aoquirea  \Ttreous  electricity; 

;y  on  which  the  faces  of  the  heinihedral  form  ^ 

ripiire*  resinoiw  electricity.      The  end  on  which  the 

«  appears,  ia  the  antihgoua  pole;    oad  \.\iQ  eu^  on, 

«  4 


lyWindischkappel    Br.-yellow. 

Orford      . 

.     Diu-k  br.-yellow. 
Deep  gT.-ulue. 

Greenland  . 

joaruin 

,     Green. 

Inity     .     . 

.     Blue. 

kJabaschka 

.      Bright  blue. 

bar .     .     . 

.     Bright  blue. 
.     Dark  blue. 

;»angenbielau 

ck,  Saranolsk 

.     Peep  blue. 

Qba      .     . 

Pale  green. 

[Jra7.iU 

Yellowish-brown 

Chesterfield 

.     Dark  hi  .-green. 

li». 

.     Pale  red. 

• 
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-wliich  the  balf  form  e"  Appears,  the  annlogODB  pole,  (i 
rally,  but  not  iuvariably,  the  former  is  tlio  end  at  which 
edges  formed  by  the  Knoes  r  are  directed  towards  the  foiW 
tlie  bemihedral  fonn  h\  as  in  fig.  aai ;  the  latter  tliat  at  whicb 
the  edges  tbniied  by  the  intersectioua  of  the  taceu  of  r  t« 
directed  to  the  intorsections  of  the  faces,  aa  in  fig.  sea ;  figa. 
801,  3«2,  representing  the  opposite  ends  of  the  same  cry-v  ' 

Before   the  blowpipe  black  tourmaline   from    Karin. 
meltftwith  intumesceuce,  and  with  borax  and  salt  of  ph« 
yield**  the  reactions  of  iron  and  silica;  tourmaline  imt: 
melts  into  a  black  blag.     The  red  and  light  green  tounui  .n  ■ 
containing  Uthia  and  soda  intumesoe,  but  do  not  melt.     \\  d.i 
aoda  they  yield  the  reaction  of  manganese.      With  (luor  tpoT 
and  bisulphatc  of  potash  they  all  impart  a  green  colour  to  the 
flame.      After   fusion,  but   not    before,    ia   almoat  completely 
decomposed  by  concentrated  sulphuric  acid. 

Analyses  by  Rnmmelaberg  of  yellow  and  brown  tourmaiiM 
containing  but  bttle  iron  and  the  largest  quantity  of  magne«i^ 
and  in  which  the  proportions  of  oxygen  in  the  boaes  k,  u  ^ 
the  acids,  are  nearly  as  the  numbers  1,  3,  6.  a  fnmi  0<luve^ 
near  in  Ncav  York,  ofrom  AVindiach-Kanpul  In  Carinthia,  c  from 
Eibenstock  in  Saxony,  d  from  Orford  in  New  IlampHhire.  r  fruo 
Monroe  in  Connecticut,  y  from  the  Zillcrthal  in  the  Tyrol  :— 

a  h  c  d  *         / 

a 30M      8095      S-0S4      SUtfS      3-U08      S^ 

Fluorine        ....       328       9'10  S'Sl       S'dO  TSB  t# 

Phosphoric  acid     .     .  trace      0"ia  —        O'2-l  - —  tfU 

Silica 38-86  38*08  S7'83     »8'33  30OI  JTIi 

Bonicic  acid      .     .     .       8*26       O'Se  8*88       P'BU  9-04  9U 

Alumina 31*39  34'2I  30*80      33'16  Sl'ia  VH 

Bed  oxide  of  iron  .     .       rs?       I'i3  rss      »'iJ7  3'44  $19 

Protoxide  of  iron  .     .       —         —  —         012  O'W  Olf 

Maguesia      ....  14*69  11'S2  ll'Q9     l(i-B9  9-00  14*19 

Lime 100      ooi  0*98      0-77  I '81  00* 

Soda 1*88        237  2-27  1  VB9  Sl3 

Potash 0*26        0'47  O'ao  J  ( 

In  analysis  b  the  ^  contains  &n. 

Analyses  of  black  tourmaline  containint?  a  meati  ] 
of  iron  and  miigiiesin^  aud  m  which  the  - 
in  the  bases  n,  k  nnd  in  thf  ?i**iH^  are  ' 
1,  4,  0.     /;  from  » 
vaaU'r  Count  v,    i 
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■near  Krageroe  in  Norway,  /  from  Rarafossen  near 
■rum  in  Norwny,  w  from  HiwIdLiin  in  Connecticut,  h  i*r<m\ 
iilam,  hnviiig  the  appcanmco  ui'  being  eligbtly  decomposed, 
om  Uoitj-  in  New  Uainpslure : — 


orine  . 

ispboric  a^-id 

Ifeacid       . 

nide  of  iron 
Bide  of  iron 

t 

S'072 

oil 

37 -70 

7  36 

S4-63 

0*26  (Sin  0  09) 

9*51  9'11 

1*25  0-71 

2"00  2'00 

043  073 


h 
31U3 

£-8(1 

0*20 

39  •« 

Zi'BO 
3-31 
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3'055 

2 '33 
024 

38  00 
800 

32-28 
U-3d 
1-51 
7-37 
1  31 
1*43 
0-S8 


tsphoric  acid 

Kic  acid 
ninii  . 


i  v&ide  of  iron 
ide  of  iron 


I 

sua 

1-71 

o-u 

37-22 

870 

20-70 

11  id 

O'HO 

7fl-l 
0*65 
113 
0-63 


8-136 

1-78 
traces 
87-50 

7*0i 
30-87 

6-31 

100 

6-0O 

101 

rool 

073  f 


n 

3*132 

IDo 

36-65 

4*87 

33'40 

1108 
0*50 
8*61 
ISO 

2'28 


I'M 


inalTses  of  tlie  Waekcst  tourmaline,  with  tlie  larrjest  pro- 
tii»n  of  iron  and  the  amallest  of  magnesia,  in  which  the 
[>ortions  of  oxygen  in  the  basoH  H,  A  and  in  the  acida  are 
riy  tt»*  the  nund»ers  1,  5»  8,  p  from  IJovey  Tnu*y  in  Devon- 
Vj  q  from  Ahibaschka  near  Mursinsk  in  the  Ural,  r  from 
nonborg  near  Andrcasberg  in  the  llarz,  8  from  Saar  in 
r»via.  /  from  Langcubielau  in  Silesia,  u  trom  Krumuiau 
lohcmia : — 

Mi  U 

3181     S-Ui     &-V^ 


P 
3*fl0o 


9'a28 


U&e 


1  '49       1  '64 


3'843 
1*64 


1*80 


3*Ui 


Soda  ,     .     '     '     *     ' 

Potafli    .     ,     '     '     * 
'     *     I 

In  analjsis  (  tbo  red 
tauunghthia  and  iron  1 


^{^osphoric  acid  ' 
oiaea    , 

B<?d  oxide  of  i^^^ 

J^rotoxideofiroa 
Lime     ,         '    '     . 


V 

J'78 

3-34 

0*53 


TOCBMALiyE. 

3029  8010  3083  £' 


I 

■pe 


Fluorine S'4I  868  a'47  8*70 

>8plioric  acid    .     .     .      oio  o*87  0*27  02a 

Ca 8997  88*83  88*38  4110 

Bonicic  acid     ....      7-87  90o  741  8'6e 

Alumina 4441  4316  4397  41*83 

Oxide  of  manganese  .     .  0'64  I*19  8*60  0*»7 

Mnguesia 0*79  I'OS  1*69  oei 

Lime —  —  0*69 

Sttda 8-00  8-60  1B7  I'i 

Lithta 1*88  117  0*48  0*41 

Potash 1*30  068  0*21  217 

Occurs  in  attached  and  imbedded  crystals,  in  gneiss,  granite, 
mica  slntc,  and  in  the  veins  which  traverse  those  rocks,  i|^H 
bbles  in  stream  tin  works,  and  in  the  sand  of  rivers.  ^J 

ColourK^ss  transparent  varieties  are  found  in  the  dolomite  or 
Campo  Longo  on  the  Grimsel ;  the  red  in  le]M{k>liie  and  quartz 
at  Kozena  in  Monivia.  Penig  in  8nxouy,  MassMchuHelt}<,  Sc-hai*J 
tansk  and  Hanipiilsk  not  far  from  Mursinsk,  and  at  Atiaak  inl 
Siberia  ;  the  blue  at  Uto  in  the  gulf  of  Bothnia,  Massachusetts 
^  and  Gouheu  in  North  America ;  yellow  and  brown  tourmaline 
^■on  St.  Ootthardt,  Windishkappel  in   Carinthia,  Cejlon,  Pegu, 
^■Madagascar ;  the  green  at  Penig,  Bozcna,  Campo  Longo,  Pied- ^ 
^■mont,     Katharinenburg.   Massachusetts,    Villa    Hica    in    thoB 
^"  Braiila,  Jladagaaoar.     Black   tourmiUine,  or  schorl  as    it   is™ 
I       sometimes  called,  is  found  at  Penig,  Roehsburg,  Eibenstock, 
I       and  Neustadt  in  Saxony  in  granit4\  AjidrcnslxTg,   Horlbcrg 
ue-ar  Bodemnais  in   Bavaria.   Karlsbnd,   Pfitsch,    Faltigl   and 
Batschinges  in  the  Tyrol,  Bovey  in  Devonshire,  St.  Just  in 
Cornwall,  Karinghricka  in   Sweden,  Arendal  and    Langoe  in 
Norway,  Karoeulik  in  Greenland,  Polokowskoi  on  the  mountain 
Aiischkul,  near  the  lake  Scliarhisch  near  BeresoM-sk.  Alaboachka 
near  Mursinsk,   Gomoischit  near  Katharinenburg,  Werchnei- 
winak  near  Ncwjausk,  in  the  topaz  veins  of  the  JJnien  moun- 
tains, in  the  quart/  of  Totaehihinja  Gora,  in  granite  at  Schai- 
tausk  and  at  Bohorodskoi  on  the  Tura,  Vicdessos,  Luchon  and 
Siillat  in  the  Pyrenees,  Madagascar,  in  granite  at  Portsoy  in 
BanHshire.     Transparent  crystals  of  various  colours  are  found 
in  Elba ;   they   frequently  exhibit  parallel  zones  of  ditferent 
colours,   being  red  at    the  two  extremities  and  blue    in  the 
middle,  blackish-green  at  the  end  by  which  they  are  attached 
and  red  at  the  other  extremity,  or  partly  grass-greeu  and  partly 
azure-blue. 

The  angle  #o  deduced  from  Kupffer's  measure  is  45°  64'  in 
block  tourmaline,  46°  67'  in  green  tourmaline,  and  4«°  2'  in 

«  6 


! 

in^ 


848 


SILIOATBB. 


red  tourmaline.      In  white  toiimuiline,  from  a  Tm^sn  of 
Brooke' a  meaaures,  ao  =t  46*^  63'.    A  cnbtal  of  _  i-tiu 

(in  which  the  close  agreement  of  the  aiigloa  bi  v  rf 

of  the  three  faces  *,  »',  «",  showed  that  it  was  a  smgip  crs\ 
and  not  an  aggregation,  such  as  is  frequently  obtwn.tl    .if" 
or  more  orratala  in  positiona  nearly,  but  not  quit«  y 
ao  s=  4o^  67''6,     A  crystal  not  quite   so  good  gave   vmv    ■ 
result.      The  angles  in  other  crystals  were  found  as  ftilKmR: 
red  tourmaline,  so  =  40°  la'.     In  black  tourmaline,  aai'i  *     '■ 
from   Modmn,   ao  ^  46*^  18''8.      In   light   brown    loui- 
go  =  4tf°  4'.     The  angles  of  the  supposed  crystal  of  tour: 
described  by  Marignac  (Bib.  Univ.  Gen-  1847.  T.  i).  \>    '-"•!' I 
agree  with  those  of  the  combination  abtfipw  of  phenakite. 

194.  AXINITE.— Aiinite ;  Phillips,  Hauy.  Prismfltbchor 
Aiinit ;  Mohs.     Axinit;  Housmann,  Hnidiuger. 

Anorthic.  Oll,010=:46°  12' ;  001,0ll=:44°48;  101,OOl=S«*K'i 
100,101  =40°  ttl'  ;   100,010  =  77°  30^. 

V  100,  p  010,  m  001,  r  on,  z  019,  e  oil,  y  loi,  I  190^ 
u  no,  xc  110,  X  111,  *  isi,  i  131,  c  111,  q  211,  n  \% 
o    ila. 
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^ombinadoDS.  Mpr,  ttprsl,uprshe,.g,^.0.n.e.in.t.w.i.  Tlie  faces 
'Tougli;  r,  X  tftmtcd  parallel  to  their  int^rsei'tiuuH  ^^ith  each 
other; 'tf,  /,  and  ^oiuotiuics  alho  r,  p,  striatod  piiriillL-1  to  their 
int«r»CiCtioD8  with  each  other.  Cloavago.  n ,  t/  ;  p,  m,  traces ; 
r,  inditttiuct  and  intvrrupted.  I'niolure  cotichoidal... uneven. 
TnnsparcQt.-.tranRhioeDt  on  the  odgcs.  LiiKtrt^  vitreous. 
B  =  1'7»6.  Close  brown  ot' various  shades,  inelining  to  plumb- 
blue  and  pearl-crrev.  Exhibits  triehroism.  On  looking  through 
a  crystal  in  the  dinvtion  o(  fit)ier  optic  axis,  a  dark  violet 
»tripr  IB  seen,  inttfrrupt<?d  at  the  point  oeeupied  by  the  aii?. 
Brittle.  H  =  8'£...7'0.  o  =  3*39. ..8-30.  Aiupiin'H  vitreous 
eb?ctricity  by  friction.  Pyroelectric.  The  angles  urp^uxp  are 
auaiogouH  poles,  aud  the  angles  rjj>\  rxp  autiio^uuH  poles. 

B^oro  tlio  blowpipe  iutuniestVH,  and  meUe  eoaily  into  a  dark 
ffreen  glass,  which  becomes  black  in  the  outer  flame.  "With 
Donu  and  aalt  of  })ho8uhurus  yields  a  glaas  coloured  by  iron, 
and  in  the  outtr  flame  becomes  violet.  In  salt  of  phosphorus 
a  skeleton  of  silica  is  left.  With  soda  yields  the  reaction  of 
muigaxLese.  With  fluor  spar  and  bisulpliate  of  p<itnf(h  imparts 
%  green  colour  to  the  flame.  After  fusion  is  completely  de- 
eoniposedby  hydrochloric  acid,  leaving  a  jelly  of  silica. 

Analyses  of  axinite  a,  i,  c  from  Oisans,  d  from  Treaeburg, 
t  from  Berkutitkaja  Oora  near  Miask,  f  from  Oisans,  in  order 
to  dertenniue  the  red  oxide  of  iron  and  boracic  acid,  all  by  Ram- 
tne-lsberg : — 

/ 


8'sa 


3-JO 

It  appears  from  the  nature  of  the  analytical  processes  em- 
ployed that  the  amount  of  boracic  acid  is  less  imm  fi  61  and 
greater  than  3'10. 

In  attjiclied  crystals  and  massive,  usually  in  veins  or  beds  in 
granite,  diorite,  diabase,  gneiss,  mica  slate,  clay  slate. 

lafimnd  at  Bourg  d'Oiaans  in  Dauphine,  Botallack  in  Cora- 
wail,  Bareges,  Pic  d'Ereslida  and  other  places  in  the  Pyrenees, 
Mont  Anvt-rt  in  Savoy,  St.  Oottlmrdt,  Santa  Maura  in  tho 
Grison.-^,  Monzoni  in  theT_\Tol,  in  Saxony  at  Thum.Schnecberg, 
•^■•1"  irr.enberg  and  Griiustadtel,  Arendal  and  Kou^shcr^  ia 
y,  u«raj-  Phili;wta<?t  m  *^weden,  Bcrkulikain  Gota  iwm 
A ...-  .  w  tbo  Ural,  Andreaaberg  and  Treseburg  in  tWlian. 
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195.  1IEL^TX.— nelvin ;  Phillip>,  Hauy,  Hauamann, 
dinger.     Tetnujilrischur  Granat ;  Moha. 


Cubic. 
0    111, 


rxo.  867. 


p 


OQ  70°  8S'  /^L 

oo^     109   28  rs.        • 

Four  iiltomate  Tik-'uh  of  o  are  larger  tlian 
the  other  tour  olWruato  faces.     The  larger 
i  IbOTfl  Biuuotli,  rather  curved  aud  uneven, 
AOmetimcH  striated  parallel  to  their  edgtM  ; 
the  smaller  faces  rougli,  but  even,     fracture  unercn. 
lucent   on  the  ed^es.     Lustre  vitreous,  ineliniui;if  to  resint 
Brown,  yellow,  green  of  various  ahadea.    Streak  wliito,    Brittle. 
H  =  ••o'...fl*6.      G  ^  8  1... 3  3. 

Before  the  blowpipe  in  the  inner  flame  molts  with  intu- 
mescence into  a  yellow  opmpie  l)ead.  "With  borax  in  the  outer 
ilaine  fuses  into  a  tranapaiviit  \-iulet  gbiss.  With  wilt  of  pho§- 
nhorus  yields  a  skelcuui  of  aiMoa.  With  soda  on  platinum  foil 
becomes  gri'en.  Is  decomposed  by  hydrochloric  acid  with  q\o^ 
lution  of  sulpliurctted  hydrogen,  aud  forms  a  jelly  of  silica,    fl 

all'H  -f  MnSu,  where  R  is  glucine  and  protoxidea  of  iron 
and  manganese. 

Analysefl  bj  C.  Graelin  : — 

Silica S3'S8  85*t7 

Glucine 18*08  ©-47 

Protoxide  of  iron  .     .     .  6*68  Vft© 

Pmtoxido  of  manganese  .  4488  4213 

Sulphur 6'06  — 

Is  found  in  attached  and  imbedded  crystals,  in  a  bed  in  gn< 
at  Scbwarzenberg  in  Saxony.  It  is  said  to  occur  also  on  the' 
Kalte  Kober  near  Breitenbrunn  in  Saxony,  aud  at  llortekulle 
near  Mod  urn  in  Norway. 


196.  EULYTmE.— Bismuth    blende;    Phillips.      Bisrai 
silicate;  Dufreiioy.      Uodekaedrische  Domant-Blendc  ^ 
Kieaelwismuth ;  Jiausmann.     Eulytin ;  Haidinger. 

Cubic. 

a    100,  d   on  cleavage,  o    in,  n  an.    The  forma  o, 
hemibedral  with  inclined  faces. 


atr  00°     of 

^^  TO     8«  TIO.  368.  TIG.  569. 

t/cT  60  0 

M  46  0 

IM'  83  33              ViN, 

!•*,  48  11                \y 

«'(•,,  70  S3                 \\ 

»a        36    le  \i 

no  10      88 

W  64     44 

Forms  and  combiiifltiona.  n',  an',  n*fCj  o'n'rC.  Twins.  Twin 
tSwre  d.  The  facea  n  are  striated  parallel  to  their  mteraectiotiti 
with  the  fiict'a  d.  The  ed^s  BometimeB  rounded.  Seuii-tnui8pa- 
imt. . .  opaque.  Lustre  adiunantine.  Brown,  inelining  to  ycUow 
and  black.     Brittle,     n  =  VB...6'0.     o  =  6-065. 

Before  the  blowpipe  on  charcoal  melts  with  eflerrescence 
mto  a  brown  be-aii.  depomtinp  a  ye UowiBh -brown  aublimate 
*io  the  charcoal.  With  soda  yields  bismuth.  In  salt  of  phos- 
phoruH  leaves  a  skeleton  of  silica.  Soluble  in  hydrochloric  acid 
xbrmiog  a  joUj  of  silica. 

Analyaia  by  Kersten  : — 

Silica asm 

Oxide  of  bismuth 00*88 

Red  oxide  of  iron S'-IO 

Glide  of  nuiuganese 0'3a 

Phosphoric  acid 3'3l 

Water,  hydrofluoric  acid  and  loba  2*38 

In  yery  ^ma^  attached  erystols^  single  or  united  in  small 
dniaes  and  globular  groups. 

Is  found  in  the  cobalt  veins  of  Schneeberg,  and  at  Braunadorf 
Fnaberg  iu  Saxony. 


107.  nUMITE.— Ilumite,  Chondrodito;  PliUlips.  Chon- 
drodiie  ;  Hauy,  nemiprismati8cherChryw;lith  ;  Mohs.  Chon- 
drudit ;  Hauflfmann,  ILudinger. 

Oblique.    101,100=64°  0*;  111,010  =  37^43';  101,001  =  86^ 

«  100,  b  010,  0  ooi,  d  021,  n  on,  Jc  033,  w  40],  u  boi, 
V  4oa,  »  101,  c  403,  r  m,  Of  ioj,  m  no,/  m,  p  ^u,  •  v\\. 
h  Its,  /  *-%  /  ssi,  $  4in,  2  osa,  g  4S3,  y  «a8,  o  ^a. 
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H         Tu-ins. 

TVT 

in-frtco 

u.      ( 

L'lcaragc,  c.      Fracture 

uneven.,. 

H      conchoidal.      Tnmspurtmt... 

translucent.     Lustre  v 

itreous,  in- 

"       cliniug  to 

reflin 

jua. 

W'ilow  of  various  shades... redduh-bnmn, 

grev.     Streak  i 

vhite. 

H  = 

n-fi.      O  =  3-10... 3*20. 

_           Tn  the 

open 

;ube  M 

ith  Bidt  of  phoHphonis  yiolda  the  reaction 

B      of  fluorine,     Iii 

fysihk 

before  the   blo\^'pipe.     Disaolvea  in  wit 

H      of  phosphorus  1 

oaviii^ 

a  skel 

oton  of  silica.     With  borax.  fuBtt 

H      tilowlv  but  com 

pk^tely 

into  a 

clear  ghiss  slightly  tinged  by  iron. 

■      Soliihlo  ir 

hydroclilonc  ncid 

leavinfj  a  jelly  of  silica. 

Soluhle  in 

H      sulphuric  acid  which  pxpels  the  fluorine. 

1         sMs'Si 

^^  6*11,  fhioi 
^B  toxido  of 

+  M 

gFl, 

silica 

87'S8,    mngneaia  6006, 

raAgneidaa 

Tj\e  T 
iron. 
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ilysos  of  the  leas  distinctlf  crvstaUiied  variety  (chondro- 
I,  b  fWjin  North  America,  r,  «/  frotn  J*urg«a.  aJI  by  Kam- 

org,   e  from  New  .Teraifv  by  "W".   Fishor,  /  cryetftllized 

\te)  from  ^'cBuviua  by  Marignac : — 


(ilic» 
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6 

c 

J 

/ 

,     33*00 

53P7 

33- 10 

3319 

33-36          30*88 

.    6o'-ie 

60-97 

6601 

64-60 

63-06          &0-;3 

3'e£ 

3*48 

2-36 

e-7s 

fifr  6*60            S'lU 

roo 

7*44. 

8-60 

O-flO 

7-00  not  det. 

convinced  himself  of  the 

presence  of  fluorine  in 

itox,  iron 
luorino 

G.  Bose 
lumitc. 

Is  fuiuid  in  crTHtala  ba\nnt;  rough  surfacea  and  in  round  im- 
ld<d  ^^iuH  (I'hondrodite)  in  gmuular  liiiiestone  at  Pnrgaa  ui 
inbuid.  Akrr  and  GuJIhjo  in  Sweden,  imbt'dded  in  doUniiito 
U  Taber;,;  near  Philipstad  in  Swoden,  in  New  Jersey,  New 
Kork,  and  other  places  in  the  United  States.  It  occurs  also 
Is  very  perfect  crystals  (humite)  in  the  Fossa  Grande  on 
Feeunus. 

Humite  lias  been  described  by  preceding  autliore,  with  the 
bception  of  G.  Itosc,  aa  belonging  to  the  prismatic  system,  an 
^rror  into  which  they  have  probably  boon  led  by  the  very  near 
l^reement  of  the  angles  re  and  vc,  xc  and  uc,  ca  and  u'c,  and  by 
hPtcanlinij  the  absence  of  the  symmetry  which  belongs  to  cr}*stalfl 
>f  the  prismatic  system,  as  imperfections  only  of  the  particular 
bysiaJs  examined.  AVo  have  however  found  the  faces  given  in 
fir  figure  recurring  so  uniformly  on  several  wi»ll-formud  crya- 
1^  fts  to  leave  no  doubt  of  the  form  being  oblique. 


198.   TOPAZ.  —  Topaz ;    Phillips,   Hausmann,  Hai( 
3|mze ;  Hauy.     Priamatischer  Tojiaz  ;  Mohs. 

latic.  011,010=29^' 6''6;  101,001=43°  80'-6;  110,100=68°  b'"6. 

100,  r  001,    I   oil,    d  013,    w   401,   _y   201,  n   loi,    e   203, 

no,  Z   320,    /  510,    U    310,    V   410,    fc   111,   O     112,   *    113,    r   211, 

tis,  t  3U.  yiii,  q  413.  Some  of  the  forma  are  hemihedral 
rilh  inclined  iVicea,  having  only  those  faces  which  occur  on  one 
U^pf  the  xunt*  mm',  and  on  some  crystals  which  have  only  one 
^Berminated  by  facoH,  the  face  i  and  several  others  occur  on 
^^Bde  only  of  the  zone  ca. 
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Cnmbi nations.      omL    i/ml..c.oa.uat   onml,    onimJ.    fitxot 
C9onml..x.if^  xonml,  CHuknt/mzlu.ajti^  acinyminkot,  > 
urrr,  mh'c".     The  faeou  e  ruugh,  sometimt?!*  etriul^'i 
their intcrscctioDB  with  I;  m,  z,  ?,  u,  v  Bom(ilimy»  atri: 
to  their  intersections  with  each  other.     Cleavage. 
feet;  f,  n  iuiperfeut ;  f»,  I  traces,  especially  iu  the  rarietietf 
Scotland.     Fracture  conohoidal  more  or  Ifss  porfeot.,.un^! 
Transparent ...  trimslucent  on  the  edges.     Lustre  vLtrcnjus. 

The  indieea  of  refraction  of  a  white  tnnais  for  rays  in 
parallel  to  a,  perpendicular  to  o,  c,  parallel  to  f,  and 
in  those  planes  resptH-'tiveiy,  have  been  determine*!  by 
They  are,  for  raya  corrraponding  to  Fmunhoffr'H  linua, 
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Tbe  optic  aios  lie  in  n  plane  parallel  to  a.     Tn  the  vnricty 
exauunea  by  Rudberg  they  made   angleji  of  28°  lo'fi  witli  a 
normal  to  c  within  the  crystal,  and  angles  of  60^  2',  when  seen  I 
in  air  through  planes  paruUel  to  c.     In  Brazilian  topaz  tlvey 
make  auglea  of  su°  55    with  a  normal  to  c     In   topaz  from 
SchueokeuHtein  they  make  nnglefl  of  67*^  6'  with  a  normal  to  <?, 
when  seen  in  air  through  planes  ijarallel  to  c.     This  angle  be-  > 
conies  larger  when  the  ervstnl  is  heated.    Colourleas,  yellowish- 
white...  vellow,  reddish-white... hj-acinth-red,  blue-green.     Ei- 
hibits  tnchroisni.     A  variety  from  the  Brazik,  by  ti*ansmitted , 
light  polarized  in  a  plane  parallel  to  a,  etraw-yellow,  by  light  1 
polarized  in  a  plane  perpendicular  to  n,  c,  hone3'-yellow,  and  by 
light  polarized  in  a  plane  parallel  to  c,  wine-yellow.     Streak 
white,     n  =  80.     g  =  3'-i...3'e.     PyroeleetriCj  tho  middle  oft 
c  being  analogous,  and  the  edges  «jw'  antilogous.  ' 

Heated  strongly  in  the  open  tube  with  salt  of  phoaphorus 
yields  the  reaction  of  fluorine.  Infiwible  before  the  blowpipe  ; 
m  a  strong  heat  blisters  form  on  the  surface,  but  not  on  the 
facefl  of  clcarage,  and  burst  immediately.  Soluble  in  salt  of 
phoBpborus  leaving  a  skeleton  of  silica.  With  borax  fuses 
alowly  into  a  clear  glass.  With  solution  of  cobalt  becomes 
"""lie,  Dige^ed  with  sulphuric  acid  yields  hydrofluoric  acid. 
ignition  the  dark  yellow  varieties  become  red,  and  tho  pals 

Uow  variftiea  colourless,  retaining  their  transparency. 

sAlF*  +  aSiF*  -f  isAlSi,  fluorine  i7Ti8,  oxygen aeofi,  silicon 
14*0i,  alominium  39*14.  The  silicon  and  aluminium  correspond 
to  fliliea  35  Sf3.  alumina  64*60. 

AnalvKp.s  of  topaz  a  from  Si'-hneckonstein,  h  from  theBruzils, 
c  from  Fiubo,  all  by  Berzelius,  d  from  the  Brazils,  e  from  Truui- 
buU  in  CouDecticut,y*from  Finbo,  all  by  Forchhammer : — 

a  b  e  d  e  f 

SiliCft  .      .      34-24.     34*01      34*S6        —       Soao      36*66 

AJuxnmu 6746      68*86     67*74     54*88      6696     6&'10 

nuorine 14*99      1606      J6*02      17*33      1735      17'70 

The  quantities  of  fluorine  in  rf,  tf,^  deduced  from  tho  loss 
Bustniued  by  eApusure  to  a  very  high  teniperaturo,  which  drives 
ofl"  the  whole  of  the  fluorine  in  combination  with  aiUcon,  were 
16-60,  HJ'«d,  17*84  respectively. 

Usiuilly  in  attached  crystals,  seldom  in  imbedded  crystals, 
nuMiTc  or  disHcminatcd,  in  veins  and  druses,  in  granite,  gQftv&% 
§ad  porj»hyry. 

Sb  ioimd,  green,  blue  and   colourlees  at  Alab&ac\i\uh  '&«»X 
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Miirainak,  Miosk  and  Adun-Tsehilon  m  Siberia,  KiLxntskail 
Peru,  Rozeua  iu  ^Moravia  with  Icpidolitc,  Miiola  iu  A^in  Miu 
IVnig  inSiixouv,  at  Scliuecketibtem  nearAuerbiich  in  ^.ixtniv 
a  wine-yellow  colour,  at  V^ilU  KicA  in  tlio  BroriU  of  a  iLi 
yellow  colour ;  with  tin  ore  at  Geyer,  Elireiiiriedersdorf  a 
Altenberg  in  Sasony,  and  Scblackenwald  in  Bohemui,  with  ' 
ore  and  apatite  in  veins  in  pranite  at  St.  Alicbaera  ifount  a 
Hue]  Kind  near  St.  Agnes  in  Cornwall,  at  Trumbull  and  M 
dleton  in  Connecticut,  in  granite  in  the  Morue  mountains 
Ireland.  In  isolated  crystals  in  alluvial  soil  at  Eibeustock 
Siuouy,  Fribua  in  Bobemia,  Orio-Brauco  and  the  river  Ita  la 
in  the  Brazils,  New  South  "Wolea,  Caim  Goram  in  Aberd« 
shire.  The  less  transparent  variety  (pyrophysalite)  with  tit 
in  granite  veins  at  Fiiibo  near  Fahlon,  and  in  boulders 
Broddbo  near  Fahlun  in  Sweden,  in  gneisa  at  Fossuin  nt 
Modum  iu  Norway. 

Topaz  from  New  South  AVales,  the  Brazils  and  S<*otlai 
somotimea  contains  canties  in  which  Sir  DaWd   Brcwutrr  f 
covered  two  fluids,  ono  of  which  has  an  index  of  f 
=  1211,  and  expands  0*25  of  its  original  volume  on  bcin 
fwim  10°  to  27*^. 

According  to  Moha  and  Hausmann,  *pycnito*  is  a  varictv 
topaz,  haling  the  faces  »,  m,  and  a  perfect  cleavage  |>anillrl 
the  lace  c,  with  planes  of  union  sometimes  parallel  and  »or 
times  making  an  angle  with  c.  Fracture  impericct  oonchoi 
...uneven.  Translucent... translucent  on  the  cdgoa.  Lu? 
on  the  cleavage  planes  vitreous,  on  the  surtaces  of  fracti 
feeble.  Yellow,  green,  rod,  grey.  Streak  white.  ii  =  ! 
0  =  3'404...3'636.  Fyroelectrio.  Infusible  before  the  Mowi)i 
but  blisters  more  readily  than  topaz.  Analyses  of  pyonita. 
Alteuberg,  a  by  Berzelius,  b  by  Forchhaminer: — 

a  & 

Silica 38'45  SJJ'M 

Alumina 6roo  fcvss 

Fluorine 17*10  ie*48 

Is  found  in  parallel  columnar  aggregations,  at  AJlenI 
Saxony,  Schlackenwuld  in   Bohoinin,  at  Mauleon  in  F 
steatite,  at  Kongsberg  in  Norway  in  mica  sUtc. 


109.  LEUCOPHANE.— T.*ucophane;   Dufrenoy. 
phan ;  Hausinoiin,  Haidiuger, 

Auorthic. 

Fracture  uneven.  Tr  ■ 
oas  on  ch*avtig^  planes,  \ . 
fracture.  Pale  grecmsVgct;5.-.Vi\iV^.^.vi\*L-^jOii*i'». 


SITDIALITE.  ^^^^H  851 

tougli.      H  =,  S'76.     a  ^  S'974.     Phosplioresces  M-ith 
]ig)it  wheu  struck  with  a  limnnier  or  heut^^d.     Becomes 
•biy  electric  by  presBure  and  also  when  heah;d. 
"Bclorf  the  blowpipe  inelta  into  a  clear  bead  tinged  with  violet. 
In  bunu  Iuscb  readily  into  a  clear  amethvi^t-culourcd  glass. 

sCaSi  +  G'Si'+NftF,    silica  486,  lime  96*3,  glucine  ll-fl,  bo^ 
tm  73,  fluorine  fi'0. 

Analysis  by  Erdnifliin: — 

Silica 47*69 

Glucine 11*61 

Lime 85*00 

Protoxide  of  mangaueBo  roi 

Potassiuu o'SO 

Sodium 7'o(i 

Fluorine 617 

Ib  found  imbedded  in  eyenito  in  the  Lammon  rock 
>kdn  at  the  mouth  of  the  Laagesund-f  jord  in  Xorway. 

200.  EUDIALYTE.— Eudyalite;   Phillips,  Hauy.     Rhom- 
^driHchor  Abnandin-Spath  ;    ^lohs.      Eudialyt ;    Ilausmaun, 
Jlui  dinger. 

Rbombohedral.     lOO.JU  =  67°  4S'. 

o    in,   a    on,   b    sfl,   r  100,   e  Oil,  g    fill,   B   111,   (    osl, 
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Coinbinationa.  ozra,  oxrs,  ozrha,  osfirla,  ozenha,  oz^rftthn, 
Cleflvajce.  o,  distinct ;  z^  lesa  distinct ;  r,  a  traces,  Bcldom 
obncrrable.  Fractur**  cciuchoidal... uneven.  Translucent  on  the! 
edges... o pat) ue.  Lustre  vitreous.  Dark  peach-blossoni-red. 
broTC7)i«h-n*d.  Streak  white.  8lightly  bnttle.  H  =  fi*O...B'&. 
o  =  S1H...2  05. 

In  tbc  nuitnuss  yields  a  L'tfcJe  moisture.     BeV<ire  live  XiVo^m^ 
\tm  uito  H  grvyiah-gpeen  opaqxm  slag.      'Wit\\  \K>wct  iuac* 
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readily  into  a  clear  gbiss  slightly  coloured  by  iron.  With  i«l( 
of  phoi«pliuruu  the  Hilica  iiituuiesces  so  that  the  bead  caimot 
take  a  globular  tbrm.  In  liydrochloric  ocid  is  pArtly  dooom- 
po&ed  and  g«latini2e«. 

sKSi  +  ZrSi,    where  B  denotes  Boda,  lime,   protoxidea  of 
iron  and  utunguneae. 

Analvses  a  by  Stromeyeri  corrected  by  BanmielAberg,  b  by 
Bammelsbcrs : — 


Silicft 6S'i8 

Zirconia lO'sg 


}•• 


M 


h 

4r9S 
16-88 

(J»7 
1  U 

ini 

IflSS 

0*05 
V19 
0*»T 


1 


Protoxide  of  iron       ....  cie 

Protoxide  of  manganese     .     .  2*31 

Lime lO'i* 

Soda 

Potaah 

Chlorine lt»o 

Loss  by  ignition 1*80 

'RiimiiH'lAbcrg  Bupposea  that  in  analyftis  a  the  aHioa  contaiiu.^ 
some  Kia-onica. 

According  to  Svanberg,  the  zircouia  obtaiued  from  eudialTti- 
coutainH  a  new  oxide,  resembling,  in  some  of  its  propertie*.  tbf 
Bubstaiice  which  went  by  the  name  of  yttria  prcrioun  to  iu 
separation  into  yttria  and  the  oxides  of  erbium  and  terbium, 
but  docs  not  pertectly  resemble  either  of  them. 

In  attached  crvstfus;  massive,  granular,  disseminated. 

Is  found  at  Kangerdluarauk  in  West  Greenland  with  sod** 
lite,  arfredsouite  and  feLq)ar. 

201.  WOHLERTTE.— Wohlerite;    Dufr^noy,      WGLlerit; 

Hausmann,  Uuidinger. 

Traces  of  cleavage.    Fracture  conchoidiil..,iT»lint*nr.    Tmofej 
lucent   more   or  less.      Lustre  vitreous,   on    - 
ture  rcainouB.     Yellow,  brown,  grey.     StrenJ- 

It  =  6  S.       O   =   3-41. 

Before  the   blowpipe  in  a  ntrong  heat  melts  quiotlc  m\ 
yellowish  gbw*8.     Imparts  the  colours  of  iron  and  n 
borax  mid  biilt  of  phuhLihorus.    Is  decomposed  by  ^<. 
trated  hydrc»chlonc  actd,  leaving  a  residue  of  mlioa  and  pt 
acid. 
Auol^'sis  by  Scheerer: — 

Silica  ao'iifl 

Pelopvc  ikcid  14'«7 

Zircouia.     .  .    wvi 


vtmiojxi^. 


859 


Frotcuddo  of  mangaueAc 

Migneck 

Lime      .    .         .     . 

6odA 

Water 


1-6S 

o'io 

26*19 
7-78 
0-34 


Ts  fouod  in  tabulur  and  columnar  crysUla,  and  angulm* 
p:auid,  in  some  ialanda  in  Langesund-Fjord,  and  in  the  island 
if  Hodkindhulmeu  near  IVitidrichHw&ru  in  Norway. 

202.  NKPHELIXE.— Kepheline;  Phillips,  Ilauy.  Bbom- 
boedrisclier  Elain-Spnth  ;  Mtms.  Ntphclin;  Uauamaun,  Hai- 
liiugcr. 

Khumboht'draL     100,111  =  M*^  10'. 

O     in,    a    oil,    b    sn,    X    130,   £     13I. 

no.  S76. 
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Combinationa.  oa,  oar,  oasZy  oalxz.  Cleavage,  o,  a  imper- 
fect. Fracture  comiboidal . . ,  imevtm.  Transparent. . .  feebly 
trasslueent.  Liiistre  vitreous.  Surfaoea  fit'  fracture,  especially 
of  the  i.'oloureil  varieliea,  reaiuous.  C»>lourle88,  greeuiBh-grey, 
fleah-red  inclining  to  brown,  blue  inclininjj  to  f^^en.  Streak 
white.     Brittle,     ii  —  fi'5...e-o.     g  =  2-58.. .2*64. 

Brfon*  the  blowpipe  nepheline  melts  with  dilBcuIty,  elfeolite 

uiily,  into  a  blebby  f^lass.     Is  decom{»oriGd  with  great 

I  ■  by  salt   of  phosphorus.     "With   solution  of  cobalt  the 

tnelted  edges  become   blue.     A  truusluceat  splinter  becomes 

Opaque  in  nitric  acid.     In  powder  is  compleU'ly  decomposed  by 

LydrocKloric  acid,  forming  a  jeUy  of  silica. 

B*Si»  -H  sil'Si*,    where  R  denotes  Na,  K,  Ca. 

Analyaea  of  the  white  varietira  (nepheline),  a  from  the  Kat- 
tetibuckel  by  L.  Gmclin,  b  from  the  Katzenbuckel  by  Scheerer, 
r,  ^  tf  from  Monte  Sonima,  all  by  Scheerer,^ from  Vesuviua  by 
AHVodnon: — 

a         b  c  d         e         f 

filioa  .  4SS8     43*70      44'03      44*20      44-M      UTW 

Ahim7iti»  .      3S'40     3S-91      «S*Sd      SS*04     «4'(M     ^^1% 
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Silica     .    . 

.      46-31 

Alumina     . 

.      32-63 

Soda      .     . 

15-95 

Potash  .     . 

6-45 

Lime      .     . 

033 

Red  ox.  iron 

0-45 

Magnesia    . 

~~ 

Water   .     .     . 

060 

According  to  Bromeis 
contain  traces  of  hydrochl. 
In  attached  and  imbedd 
The  white  varieties  (uej 
in  matter  ejected  from  Vet 
Bove  near  Kome,  in  doleril 
berg,  Meiges  in  Hessia,  th( 
The  coloured  rarieties  (ela 
Brevig  in  Norway,  near  Mi 


203.  LEUCITE.— Leuci 
Trapezoidaler  Amphigeu-S] 
Haidinger. 

Cubic. 

d   oil   cleavage,  n    211. 


P0SZELLAN8PATH. 

resmotis.     b  ^  1-6S7.     Grey iah-wliite... ash-grey,  yellowiah  tta\ 
reddish-white.     Streak  white.     Brittle,     h  =  6'6.,,e*0.     g  = 

8-46. ..S60. 

Perfectly  mfumble  before  the  blowpipe.     With  borax  melts 

)wly  into  a  transparent  glaaa.     With  soda  effervesces  and 

irins  a  traustp.ireiit   blebby  glass.      With  solution  of  cobalt 

ics  blue.     In  powder  is  completely  decomposed  by  hydro- 

nc  acid,  learing  silica  in  powder. 


KSi  -I-  AJSi*,    silica  66*59,  alumina  23*14,  potash  si*97. 

Analyses  of  leucite  a,  b  from  Tesuvius,  e  from  Albano,  d  from 
•ompeii,  all  by  Klnproth,  e  from  VesuTius  by  AriVedsorL,  f^ 
»m  Monte  Somma  by  Awdejew  : — 

a  b        c        d         e  f 

ICA 6376      63*60      64     646      66*10      66 

lumina 84  63      S-ias      33      236      2310     23 

*otash 21*35  2o*oa  22  19-5  21-16  20*40 

—         —        —    (ft  0-95)      102 


I 


\ 


1 


Is  liable  to  decomposition,  losing  its  lustre  and  transparency^, 
'and  at  last  falling  into  powder. 

In  imbedded  crystals  and  grains. 

Is  found  in  lava  near  Boiiie  at  Albano,  JCemi,  Borghetto, 
VLterbo,  Acquapendonto  ;  in  lavtt  around  ^''esuviiia,  Monte 
Sommo,  Porapeii  ;  in  trachyte  between  Andemach  on  the 
Khine  and  the  lake  of  Laach  \  in  the  dolerite  of  the  Xaiser- 
stuhl  in  Baden. 


204.  PORZELL AXSPATH.— Porzellanspath ;  Mohs^Haus.] 
m&nn,  Haidinger. 

Prismatic.    <nm'  =  98®. 

CleftTage  in  two  directions,  at  right  angles  to  each  other, 
bisecting  the  acute  and  obtuse  angles  between  wi,  m',  not  very 
srfect.  Procture  unevpn.  Translucent  on  the  edges.  Lustre 
itreous,  inclining  to  pearly  on  the  cleavage  planes.  Tellowish- 
rhite,  greyish-white,  light  grey.  Brittle.  h  =  6'5.  o  ^^k 
'66...2'tt8.     Phosphoresces  when  hcatod.  H 

Before  the  blowpipe  melts  with  intumescence  into  a  blebby 
^colourless  gksa.     \a  decomposed  by  concentrated  hydrochloric 
;id. 

sAlSi  +  sCaSi  +  NaSi',    silica  60*e,  alumina  281,  lime  15' 
La  G'7. 


Annlvfles  a  by  Fucha,  b  by  v.  Koboll^  e  by  Scliafhautl 

b 

Silica 49-30 

Aluinin* 37  W) 

Lime 14*49 

Sotk S*40 

Potash — 

Water 0*90 

Chlorine — 

In  crystals  and  j^ranulftr  masseB. 

Tlie  cryutalH  aro  found  imbedded  in  isolated  blocks  of  felmr 
in  the  porcelain  etu-th-pits  nt  Obenizell  nearPasaau,  themainfe 
rorietiea  in  a  bed  in  granite  near  the  same  place. 

Is   decompoaed   by  exposure,   and  trnasformcd  into    friable 
porcelain  earth,    which   frequently   retains  the   form   of 
ciyatala. 
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205.  SPODITMEyE.— Spoduracnc  ;    Phillips.      Triphi 
Hauy.     Prismatisoher  Triphau-Spatb ;  Moha.    Xriphan ;  liaus- 
mann.     Spodumcn ;  Ilaidinger. 


Oblique.     101,100  = 

49°  60'; 

111.010  =  ^ 
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mb 

43     30 

me 

103      67 

«ft 

00       0 

ta 

102     66 

ea 

no    so 

va 

03     86 

tb 

4A     88 

xa 

78     48 

ob 

03     63 

on 

64     3d 

Cleavage,  o,  perfect ;  i»,  not  quite  bo  perfect.  Fractwr 
uneren... splintery,  Tranaluceut... translucent  on  the  edgw 
Lustre  vitreous,  inclining  to  pearly  on  the  cleaTogo  plann. 
Greenish-white...  apple-groeu... light  greenish -grey.  Streak 
white.     H  =  e-6...7o.     o  =  8*07.. .8*20. 

Intmnoaoe^  before  the  blowpipe,  imparts  a  fleeting  redness  ts 
the  flame,  and  fuses  easily  mto  a  transparent  glass.  Witib 
solution  of  cobidt  beoomos'hlue.  Melted  with  flwor  and  biaiil- 
-hato  of  potash  it  colours  the  flame  red.     Is  dissolved  in  salt 


I 
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pfumphotv^  lenrtng  a  akeleton  of  «ilica. 
Acids  either  before  or  after  igoition. 


Is  not  acted  upon  by 


Analyses  of  spodumeue  from  Uto  a  by  Arfvedflon,  h  by  Stro- 
meyer,  e  by  Regnault,  d  by  Hagen,  e  from  JSlexico,  y  from  the 
Tyrol,  both  by  Hagen : — 

a 

Silica QO-iO 

Alumina       ....     2a'30 
Red  oxide  of  iron  .     .       vis 

Lithia BBS 

YolAtile  matter     .     .      CiS 

In  analyses  a,bf  c  a  mixture  of  lithia  and  Boda  appears  to 
have  been  mistaken  for  pure  lithia. 

la  found  in  imperfuct  ery^tnls,  luid  deavable  maasCB,  in  a  bed 
of  iron  ore  in  gneiss  in  the  inland  of  Uto,  in  granite  at  Sterling 
and  Liaens  in  the  Tyrol,  KHiiney  in  Ireland,  Peterhead  in 
Scotland,  Sterling  and  some  other  places  in  MaBBachusetts. 


b 

C 

d 

e 

/ 

03-3d 

05-30 

86-14 

06'35 

86  03 

28*78 

S6-34 

uroa 

27-68 

2e'4« 

0-70 

9'8S 

0*89 

— 

— 

0-78 

«7fl 
Soda 

S'84 

288  J 

not. 

det. 

206.  PETALITE.— Pctalite  ;  Phillips.  Petalito  ;  Hauy. 
Priaraatiacher  Petalin-Spath  ;  Mobs.  Petalit  ;  Uausmann, 
HAidingcr. 

CSesvaget  parallel  to  three  iaeea,  r,  «i,  «,  in  one  zone ;  «,  im- 
perfect,    rm  =  88°  25',  *wi  =  03°  o'. 

FrnctuTC  imperfect  conchoitlal.  Translucent.  Lustre  vitreous  j 
pcnrly  on  the  planes  of  most  jwrfeet  clenvfli^.  AV'"hitc,  passing 
into  red,  sometimes  into  green.  Streak  wlute.  Brittle.  H  = 
00. ..6-5.      O  =  338.. .2-43. 

Before  the  blowpipe  melts  eaaily  into  an  opaque  blebby  glass, 
roloorini;  the  flume  rod.  The  redness  of  the  flame  becomes 
rery  c^Hdent  when  petolite  is  fused  with  fluor  and  bisulplmte  of 
potiiah.  With  borax  melts  into  a  elcar  glass.  Is  not  decom- 
posed by  acids. 

Analyses   of  petnllte  from  Uto  a  by  ArfVedson,   b  by  C. 
c,  <i  by  Hiigeu,  e  from  Elba  (castor)  by  Plattner ; — 

a 

SiGos 7ftSl 

Aliumna  17-S3 

latliia    .  6-78 

SchU  — 

Line  — 

hem  by  iguitioii      .    .  — 


b 

c 

a 

tj 

7417 

77"81 

77-07 

78  01 

17'41 

17'lfl 

1800 

16'8« 

S'60 

8  (16 

27a 

6*10 

2*30 

2-27 

imeo 

032 

— 

— 

— 

817 

— 

V« 

Ki'% 

3Gi  BILICJITXS. 

In  analrsis  a,  the  presenoe  of  soda  iu  tbe  mixture 
Rud  soda  was  overlooked. 

In  found  in  gmnulur  and  compact  xnneses  in  tlie 
Uto,  nt  Bolton  and   Littleton   in    M.'vssaobuiietla,  new  York 
on  the  north  cooat  of  lake  Ontario,  in  attached  crystaU  (autflBL 
in  granite  in  Elba.  ^M 

207,  POLLUX.— Pollux;  Breithnupt,  Hausmann.         V 

Traces  of  cleaTogo.  Fracture  conchoidaL  Trausporpnt. 
Lustre   vitreous,   bright.      Colourlees,  white.      h  =  ro...r£. 

O  =  2-808... 3-893. 

Before  the  blowpipe  becoTnes  opaque.  In  thin  spBotni 
melts  on  the  edges  into  a  blebby  enamel.  Imports  a  reddiib- 
vellow  colour  to  the  outer  fhune.  Easily  soluble  in  bom 
forming  a  clear  glass. 

Analysis  of  a  rery  smaD  quantity  by  Flattoer : — 

Silica 46*SO 

Alumina l«-S» 

Ited  oxide  of  iron 086 

Potash 16*61 

Soda  with  a  trace  of  lithia   .     .     .     .  10"  47 

Water 8W 

Is  found  with  petalite  in  the  drusy  cavities  of 

Elba. 


208.  FELSPAR.— FeUpar;  Phillips.     Feldapath  0 
Hauy.      Orthotomer   Feldspath ;    Muhs.      FeldapAth ; 
mann.    Aduhu* ;  Haidinger. 

Oblique.    101,100  =  e5*'47';  ii  1,010=83°  7"  j  ioi,ooi=w°io'. 

a     100,     h     010,    c    001,    y    SOI,    r     403,    x    lOl,    ; 
to   SOI,  m    no,  z   130,  h    033,  fi    091^  t    061,  o   in>  « 

«»     281,    V     341,    g     118,    d    341,    e     III. 


ch 

90^ 

0' 

nh 

«° 

V 

«6 

78«.d 

ab 

eo 

0 

hh 

71 

30 

Hb 

4B     2 

Cif 

63 

63 

zb 

39 

86 

at 

los   m 

ca 

116 

7 

mh 

68 

84 

,Tm 

Ott     891 

ye 

so 

28 

xb 

80 

0 

d» 

78     83 

re 

63 

37 

ob 

sa 

7 

jr* 

06     3b 

av 

60 

10 

9b 

83 

80 

«y 

30     8 

qo 

34 

13 

uh 

57 

0 

z 

B9     1 

IBC 

41 

0 

^ 

87 

36 

lis    1 

id 

IS 

Sd 

gb 

T^ 

W 

T^ 

VM.    1 

^ 

■ 

FELSPAR 

• 

45° 

41' 

or 

«8° 

43^ 

VmC       37°  33' 

06 
87 

31 

sa 

«0 

61 

S8 
19 

gt        ao      8 

OC            66      18 

es 

0 

l«0 

67 

43 

UC          81     68 

(8 

31 

Atf 

3fl 

sa 

ffltf        118     18 

78 

40 

«n 

33 

1 

ee        88    so 

83 

S 

»ii» 

84 

46 

cm'         67     44 

PI  a 

378. 

qz  66  23 
OZ           66        1 

rz        SI      8 

* 

»^ 

\ 

fffi'  38  48 
Zff          76     67 

^^ 

" 

^c-^ 

no.  380. 
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iljinationa.       ««,    xcwiy    xetnh..o.ff.n.y.aje,    ycmh.x.o.n,a^ 

),  oxrryinhf  oxcuufb.nvtez,  oxcnMwmb.     The  faces  w,  2,  6 

paraltcl  to  their  interscotiona  with  each  other.     Twins. 

•fncc  c  (tig.  381).     2.  Twin-face  n  (fig.  383).     3.  Twin- 

(fig.  8S3).     4.  Twin-fiioc  z.     Cleavage,     c,  very  perfect. 

union  exist  also  parallel  to  c.     b,  perfect,  sometimes 

ted   by   coucboitlai    fracture,    and   ratlior   d\fl\cvv\t  U\ 

m,   traces.      Ymcture  conehoiikl.-.unoveu.     TTM\*y 

traaalucent  on  the  edgea.     Lustre  vitreou».    c,  ^^eaxX^ 

u  3 


* 


B  =  1*536,  T7B4.  Tho  Optic  ftxes  are  in  b  pbino  parnllrl  to  r, 
and  make  angles  of  68°  3o'  with  a  normal  to  h.  ColourIe«8|  wfcite 
inclining  to  grey,  gret'U,  browB,  red,  flesh-rod,  vordigria-grociL 
8troak  greyish-whito.     Brittle,     n  =  eo.     o  =r  S'<»3..,it'$». 

Melts  inth  difiii-ulty  before  the  blowpipe  into  an  opa^oe 
blebby  glass.  With  borax  forms  a  clear  ghiss.  Soluble  witd 
difliculty  in  salt  of  phoaphoroa,  leaving  a  akoleton  of  oUca. 
With  solution  of  cobalt  the  melted  edgeti  become  blue.  U  ooi 
acted  on  by  acida. 

KSi'  -f  AlSi\  silica  65-S6,  alumina  IS'll,  potash  l6*ftA.  But 
of  the  potash  is  frequently  replaced  by  soda  and  lime. 

Analyses  of  the  transparent  colourless  Tarieties  (adnkria)  a 
from  St.  Gotthardt,  g  ^  S'676«,  by  Abich,  6  by  Awdeji-w,  e  hv 
Berthier,  d  from  the  Valenciana  mine  in  Meiico  (Bn»ith!\«pt  t 
valcncianite)  by  Plattner,  e  of  fle^h-coloured  fc!  '      i- 

niti  by  V.  Rose,  ^of  opalescent  folspur  from  1).  i- 

Bonite)  by  B.  Phillipfl  : — 

abode/ 

Silica 66'tf9      0676      64*20      66*82      06*76      CTi 

AlumLoa 17*97      18*69      18*40      1766      17-50     tr4 

Potash 13-89      U17      16*96      U'AO      isoci      I4rt 

Soda 101      I'M      P*        009      i*7«     — 

Lime 1'34      —         —        —         VU     — 

Analyses  of  greyish  or  rellowish  transpari^nt  vnrIoti«  in 
imbedded  cryatals  slmwing  the  forms  ft,  r,  x,  m,  ri>lfipBr 

or  sanidine)  c  from  Veauviua  by  G.  Rose,  A  fr».>i..  i  ..-i-trv 

fel»,  i  from  Mont  d'Or,  both  by  Berthier,  k  from   ;  i 

Iscliia,  I  from  Arao  in  lachia,  m  from  the  tufa  of  J'aii^mpi,  aU 
by  Abich ; — 

ff         h        i         k  I         m 

Silica 66'&S     60*6     60-1      60-73      W<M>     tTff 

Alumina lOlS     18*6     19*8     17  M     1B*M     UD 

Bed  oxide  of  iron     .     .       —        o*«      —       0*81      o*S3      TU 

Potash IiA-9A      ®'^      ***       *■*'       •""      **• 

Soda J  1*7*      ^.^      j.y      ^.^^      g.^     ^^ 

Lime o-flo      I'D     —       I'M       i-«s     rH 

Magnesia —      —       ro      i*90      i-W      l# 

Oxide  of  maugau.     .     .       —       —       —       —        O'la      ^ 

Analysea  of  felspar  n  from  AJabsiSelika,  d  ftmn  Sc>iAiua»k  b; 
Mom  and  Litton,  p  from  Martemborg  oc'  "'  *hcf^,  g  = 
*■«,  h)*  Kniner,  o  from  VrvVVwr^b^  Kwnlv  Mididiiatf 

Frviber^  bv  Moll,  9  (BiHsvl\iau^'*TDaicwft(i\ui^V>j  UnwscbkA.-.-. 
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I  oxide  ol 


f 


iron 


W9X     «6'S9      69*48     6ff-62      «6'7S     6S'7tt 
B008      lO'OO      17'(«      lytJl      17*73      18'31 


10!8 
350 

0*11 


19  S« 

a  30 

007 


0'49 
1308 

0*BI 
1-03 


0*80 

13-98 

1-70 

0-04 


1205 
0*82 


1400 


1*90 


IlL 

■i^rsee  of  felspar  ^  (o  ^  S'seas)  from  Bareno,  w  green 
(Mr  (amnKon-atone,  tJ  =  STiSlfl)  from  Siberia,  both  by  Abich, 
crpstaHlized  felspar  (o  =  9'646...a  i»4«)  from  Bodeiunais 
It,  w,  CF  of  Dodulea  rosemblini^  glassy  felspar  in  the 
of  Hohonhngen  near  Dransfeld  in  Hanover  by  Schne- 
y  fleBh-rt'd  felapar  (g  =  2*57«...2570)  from  Buthurst 
(Thomaon'»  perthito)  by  T.  S.  Hunt :— 


r^ 

i 

« 

V 

io 

x 

y 

E  .  . 

.      ,      66-78 

d£'32 

63-66 

64-86 

64-86 

6644 

P»i.  • 

.     .      18-67 

17-80 

17-27 

21-40 

2102 

16-35 

tNh     .    . 

.      .      1402 

13-06 

10-66 

3-62 

415 

6-3T 

1 

1-26 

2-81 

6  14 

10-29 

7-63 

&-£0 

0-34 

0*10 

0-39 

— 

— 

0*67 

{neua 

OlO 

000 

S-S8 

— 

— 

0S4 

toz.  iron 

.  (with  Cu  0-30) 

0-46 

— 

— 

u 

1-(H) 

mttiAiL 

— 

oie 

015 

— 

— 

u 

0-40 

■plyace  af  felspar  s  from  Chninoimi,  a  from  the  syeuite  of 
llUon  de  Sen'ance  Lu  tho  Vosgca,  both  by  Dolesso,  /}  of 
I^Trbite,  transluec-nt  moon-stone,  slightly  decomposed,  from 
Ion,  y  of  iho  some  decomposed,  pearly,  both  by  Brongniart, 
'  partially  decomposed  feUpar  from  the  Auersberg  in  the 
n  bv  Raimnelsberg,  e  from  Laiir\'ig  (o  =  2-6*72),  C  from 
varu,  exhibiting  a  piny  of  &k)~-blue  light,  both  by 


£ 

a 

n 

y 

a 

e 

: 

ca     -     . 

66-48 

64-90 

64'00 

6710 

66-26 

05-90 

66-19 

■mina 

10-0(( 

10-27 

10-48 

I788 

16*98 

10*46 

19-00 

!■> 

10*69 

10-68 

14'81 

13*60 

14- 42 

6' 66 

7-o« 

F  .  . 

2-30 

2-86 

— 

— 

0-20 

6-14 

7*oe 

le     .     . 

0-63 

0-70 

0-48 

0-60 

043 

0*98 

0*46 

rnem   . 

— 

0-77 

0-20 

tmco 

Oil 

— 

— 

I  ox.  iron 

— 

0-6i» 

— 

— 

0-si 

0*44 

0-68 

t«r   .     . 

— 

040 

114 

107 

rao 

019 

0*38 

a  attedicd  and  mhedded  cryatale,  crystalline  svudi  gnixiv^^ 
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Adularia  and  the  nearly  o])aque  common  felspar  are  found  M 

Elutonic   and   metamorphic  rocks ;    the   transparent    vanralH 
aving  a  bright  vitreous  luHtre,  in  imbedded  crrstaJH.  haTiojl 
but  few  faces,  and  travereed  by  numerous  cracks,  called  glafrfT 
felspar  or  aanidine,  in  volcamc  rocks.     It  has  boon  obsmwl 
that  common  felapar  exposed  to    a  high   temperature  in  tiw 
inner  wall  of  a  furnace  has  acquired  the  appearance  of  e^ius^y 
felspar.      Adularia  is   found   in  St.  Gotthardt,    Mont    1" 
Dauphini5,  Arendal  in  Norway,  in  the  granite  of  Arran,  in 
in  slate  at  Tintagol  in  Cornwall,  on  Snowdon.     A  ^-arietv  ti- 
bibiting  a  play  of  colours  was  found  iu  Ceylon,  in  the  urMm 
Byenite  of  the  south  of  Norway,  in  Greenland.     Common  fet 
spar  in  attached  crrstala  at  Baveno  on  the  Lagfo  >Iaggion, 
Lomnits  in  Silesia,  the  Morue  mountains  in  Ireland,  Alababchka 
near  Mursinsk  and  several  other  places  in  the  Ural,  in  imbedded 
dTBtals  at  Karlsbad  and  Elbogen  in  Bohemia,  Ochsonkopf^  Kt»- 
Bcin  and  Kirehenlamitz  in  the  Fichtelgebirge,  Egler?burg  ^ 
Thuringia,   near  Kio  Janeiro   in  the  Brazda.      Green   felspfl 
(amazou-stoue)    ia   found   on   the   east   side  of   Lake    IlmaB 
Glassy  felspar  occurs  in  trachyte  in  the  Drachenfela  on  tH 
Bhine,  Mout  d*Or  and  other  placea  in  Auvcrgiic,  in  Mexiod? 
Chile ;  at  Obcrbergen,  Biaclioffingen  and  Bothweil  in  Baden, 
in  Ilungary,  the  Euganean  hills,  Alilo,  Kamt:*ohatka,  Sitka,™ 
trach\'tic  lava   at   Moutamiata,  Vitorbo,   Potz/.uolo,    IfK-Hia  fl 
Italy,'  in  Iceland ;  iu  the  basaltic  conglomerate   of  BorenbaB 
near  Caasel :  in  volcanic  maasea  about  Vesuvius  and   tlio  1^1 
of  Laach,  in  Bum,  in  pitch-stone  in  Arran.     The  murchl^^| 
of  Levy  is  a  flesh-reel  variety  of  felspar  (g  —  9-si)  ooO^^H 
in  rolled  pebbles  at  HcaWtrec  near  Eieter,  which  has,  bcsioH 
t!ie  usual  cleavages  c,  i,  at  right  angles  to  each  other,  a  tha^ 
cleavage  ^,  such  that  lb  =  00°  0',  ^0  =  106°  60',  ^a  =  9°  IT^ 
An   opalescent   play  of  light   is  observable   on   the    cleara|^ 
planes  ?.    Some  of  the  crj'stals  are  twins,  the  twin-face  l>eis|V 
The  transparent  colourless  felsjuir  from  Ceylon  (moon-stoflfl 
and  the  indiacent  felspar  from  Friodriehswam  have  the  '"^ 
cleavages  and  play  of  light.    Crystals  of  flesh-red  felapar  haviM 
the  &ce8  b,  m  and  probably  either  «,  j:  or  y,  have  been  f»rnH 
in  a  copper  furnace  ixi  Mnnnsfeld ;   and  crystals,  perfedfa^^ 
aembling  the  adularia  from  8t.  Gotthardt,  having  the  taoi'^^^H 
and  somotimcs  a  and  z,  both  single  and  in  twiu:^  (Iwiu-^^^H 
were  found  by  the  younger  Hausmann  between   five  i^^H 
feot  above  the  hearth  of  an  iron  furnace  at  JosephshiittefiS 
Stolberg.  ■ 

Felspar  is  liable  to  suiTor  decoi  -aiafl 

potash  soluhlti  iu  water,  which  is  w  vilnifl 

*i2jcak' of  alumina   (^vctVAVW-^Aft-^  t^v  knolm).  ^timt* 

hHwerte<i  into  a  aub«lan'«s  ViVc  *^\AA\\\v,at  v.;  :«|h^ 
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raixtare  of  nearly  eqtial  parts  of  carbonate  of  lime  and  ailicate 
of  alumixm  and  red  oxtde  uf  iron. 


200.  UHYACOLTTE.  — Empyrodoier  Feld-Spatli 
Byncolitb  ;  llautjinauu,  llaidiuger. 


Mohs. 


Oblii]Ue.  101,100=65°  37''5;  111,010=«3°1B';  101,001  =  60°  3«''8. 

m    100   twin-f;ice,    b    oio,    e    ooi,    »    osi,    x    loi,  y   aoi, 

0    Ul. 


be 

fKP 

o' 

ob 

63^ 

19' 

ab 

vo 
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30 

19 

M 
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6 

on 

«S 

66 

XC 

60 

29 

mo 

60 

68 

J'<? 

80 

28 

oc 

66 

31 
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«o 
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41 

nb 

45 

19 

xm 
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29 

41 

xbm 

66 

37 
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69 

41 
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87 
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CombinatioTie.  oxc/ni,  xcnynth^  oxcnytnzb.  Twin  crj'stalfl, 
1.  Twin-face  a.  a.  Twin-fac«  n.  eo  :=  8fl°  28*.  Cleavage. 
e,  perfect;  b,  lo8S  perte^.'t,  yet  distinct.  Fnicture  conohoidol. 
Tmnsiwirent.  ..translucent.  Lustre  vitreous.  Colourless,  white, 
gnfritin,    yellowish.     Streak   white.     Very  brittle,      h  =  eo. 

Q  =  3*67... 2-63. 

Before  the  blowpipe  ia  rather  more  fusible  than  febpar,  and 
imparts  a  yellow  colour  to  the  flame.  Is  dccoiuposeu  by  hy- 
drochloric acid  leaving  a  residue  of  silica  in  powder. 

BSi  +  AlSi',  where  B  ia  aoda,  potash  and  lime. 


Anoly^  by  G.  Rose : — 

Silica fiO'3i 

Alumina 20  1 1 

Bed  oxide  of  iron      .     .     .  oss 

Lime 107 

Magnesia    ...  0'3.'i 

Potash    .....  5U2 

Soda ioo« 

la  found  in  small  transparent  cryataJa  in  volcanic  matter  al 
the  foot  of  V'eauviuB,  in  imbedded  crystals  in  the  \a\a»  wt  X\\»^^ 
Riffifl^  and  al  the  bUta  of  Laneh. 

&  5 
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Ft 


Fi4d-Spatli,  Totartoprismatisoher  Feld-Spath  j    Mahs.     Albit; 
Hausm.'uin.     Albit,  Periklin;  Haidinger. 

Anorthic.    IIo,lio=67^  «' ;  010,110=60'' b*;  ooi,Tlo=fl4^ 
111,001  =  67°  87' ;  no,001  =  69**  »'. 


m     010,    p    001 


Combinations,      soptlm,   Tj/o^npHfzm^  cew>npt!xfpi.      Twin*- 
1.  Twin-face  m  (fip;.  386).    pd  =  ^  7^  is'.    *j?  =  —  10^  le*.    t 
Twin-axis  the  axis  of  the  zone  fml.     H.  Twin-axiB  tiic  »»  rf 
tht?rone/uy.    Cleiiva(,'e.    ;j,  very  perfect ;  m,  !< 
perft'ct.     Fracture  imperfect  couiboidal...u!i. 

f,s,m,t,l  striated  pumllcl    to  thri' 

o^iier ;  X  uaually  uivc'vcn,  rou^^U.   Tr;.. 

the  odge».     Lustre  Vvtreo\u&  \  eta  cWm%^  Smoo^ 


ALDITX.  S71 

ColourlcsA,  white  of  various  shades,  light  red,  yellow, 
grey.   Streak  white.   Brittle,     h  =  6'0...e*S.     G=8'fii 

with  difiiculty  before  the  blowpipe  and  colours  the 
Utinctly  yellow.    Is  not  decomposed  by  acida, 

+  A18I\    silica  603O,    uluniiiia  iflso,  wida  iveo.     A 
lortion  of  the  soda  is  usually  replaced  by  lime  and  potaah. 

«eft  of  albite  a  from  Finbo  by  Eggertz,  b  from  Finland 
5«tr6ni,  c  from  Pcnig  by  Ficinua,  </  fr^m  Arendiil  by 
e  from  Chesterfield  in  North  America  by  .Stroiueyer, 
Bt.  Ootthardt,  in  crj^atala  (perieline),  by  TImulow  :— 


a 

b 

e 

d 

e 

/ 

.     70-48 

07  08 

67-76 

6S*6 

70- oa 

69*00 

,      18-*6 

1001 

1»W 

19-30 

10-80 

1943 

— 

0-70 

0*96 

ntmr 

0'3d 

oil 

— 

0-56 

V  s» 

006(SfeO*34) 

0*68 

0*23 

0-20 

.      10*60 

1118 

lOOC 

0*12 

900 

11*7 

of  albite  y  from  the  greenstone  of  Miaak,  io 
=  S'eS4)  by  .Abich,  A  from  Brerig  in  Norway,  by 
,  1  from  Pont^lltiria  in  trachyte  (a  =  8606)  by  Abioh, 
cKroilK.T»Miu  in  the  Riescngpbirgo,  in  crj-slals  (0=2.624), 
ibme^er,  /  from  Freiberg,  »i  from  Marieubad,  a  =  2'6l8, 
^  Keraten: — 


■ 

S/ 

h 

* 

k 

/ 

m 

i   •    ■ 

.      68*45 

60*11 

68-23 

68*76 

67*92 

68*70 

pa 

1871 

i9'a4 

18*80 

18-70 

18-60 

17-92 

pde  of  iron . 

.       0-27 

0-62 

101 

0*90 

0'60 

072 

F  .    .    .    . 

0*60 

. — 

1-26 

0*39 

0-86 

0*24 

ina    .    .    . 

0*18 

— 

061 

009 

0*48 

— 

1    .    .    .    . 

.      11*84 

1098 

709 

10*90 

801 

1101 

1  •    •        ■ 

0*66 

0-66 

263 

I'Sl 

2'55 

1-18 

18  of  albite  «  from  Arendal  (g  =  8*63.. .8*66)  mean  of 
alyBes  bv  RammelalH'ri*,  o  from  Pennsylvania,  mean  of 
nalyses  ^y    IltMlU-nbaolicr,    p   from    Perth    in   Canada 

n'a  peristerito,  0  =  3*62G ..  .2-627)  by  T.  S.  Hunt. 
lite  erT*+filf*  from  Snarum  by  Scbeidbauer,  r  granular, 

a  il   mixture   of   albito    ftud   felspar,   from 

B    G 
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BI UC  ATE8. 


Silica 


67-88 


fl7*S0 


06*80 


6611 


Alumina 16-50  1064  srso  16^06 

Bod  oxide  of  iron  2'30  —  frso  03«  — 

Lime 0*86  1*44  8*&a  am  (r)i 

Magnesia 1-46  0*31  oso  oifl  \>i\ 

So£ 10*34  O'Pl  TOO  9'14  6  £> 

FotaBh 0-61  1*67  0-58  0'17  6*77 

Water 069        —  060         —         — 

In  attached  crystals  and  cleavable  or  granular  massea,  in 
granite,  gnoiss,  greenstone,  lava. 

Is  found  at  Auria  in  Dnupliind  and  Montagne  dc  Lis  near 
Bai'OgeB  in  the  Pyrenees,  Baveno  in  Italy  on  felspar,  BobriUsch 
near  Freiberg^  Borstentlorf,  Siebenlebn,  Penig  and  Zoblitt  in 
Saxony,  Laugenbielnu  and  near  Hirsohberg  in  Silesia,  Gaaicin 
and  Hiitteuwinkel   in    Salzburg,  Andreasberg  and    Steinbwg 
near  Goalar  in  tbe  Uarz,  on   tbe  Rohrberg  and  Gr«»iner,  the 
Schmunerthal,    PfunderHtlml   and   Pfitaehprj<M?b   in  thi*   T      " 
Bozena  and   near  Bobruwka  in  Moravin,  Wittieben  in  i 
Greenland,  Kerabinak  near  Miask  and  Alabaschka   uen- 
ainek  in  Siberia,  tbe  Saualpe  in  Carintbia,  St.  Crottbai 
otber   places  in  the  Alps,   Kimito    in   Finlantl,  Brodi!: 
Finbo  in  Sweden,  Tintagel  in  Cornwall,  in  Hyenitt'  and 
stone  near  Edinburgh,  the  Mome  mountains  in  Ireland. 
Egypt,  Chesterfield  and  Wilmington  in  ALawachusetts,  A — . . 
in  the  Bnuils. 


211.  OLIGOCLASE.— OligocbiBe;  Dnfrenoj^.  Antitomfit 
Feld-Spath ;  Mobs.     Oligoklas  j  Hauamazm,  Haidmger. 

Anortbic. 

m  010,  p  001,  c  021,  n  osi,  jt  loi,  y  »oi,  /  u«, 
i  Iio,  z  130,  /  130,  s  111,  0  ill,  u  SSI.  Tbo  fiux  ■ 
truncates  tbe  edge  pm\ 

no.  3a9. 


86°  46* 
64     30 

60    uearlv. 


OombinatiocB.     jcpenzfln^   gpot^futhfm.     T^intt 

axis  the  axis  of  the  rone  cep.     2.  T\\      "  * 

rarzetiea  are  frequently  co\u\KrtK:d  ot 


OUGOCXISE. 
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giTing  a  atriatod  appearance  to  the  cleavngoa  p.  Cleavage. 
J»,  peifect;  m,  less  perfect;  /,  imperfect.  Fntc-turu  amchoidal 
...uneven,  splintery.  More  or  loflti  translucent.  LuHtre  vitre- 
aas,  on  the  more  perfect  cleavage  faces  inclining  to  pearly,  on 
the  other  facea  inclining  to  waxy-  Greeniah-wliite,.. leek-green, 
greenish-grey,  rcddiah-grey,  fleah-red.  Streak  white.  h  =  0'O. 
O  =  2d3...a'7-i. 

2kletta  befurt*  the  blovrpipc  much  more  cosUy  than  felspar  and 
albite  into  a  white  porous  glass.     la  not  decomposed  hy  acida. 

Na'Si*  -f-  aAlSi',  a  considerable  part  of  the  8oda  being  rc- 
placod  by  lime,  potash  and  magnesia. 

Analyses  of  oligoclase  a  from  DnnrikszoU  near  Stockholm, 
b  from  I  tterby,  both  by  Berzelius,  c  from  Arcndal  by  Ilngen, 
J  from  Ajatskajft  to  the  nortli  of  Katharinenburg  by  Francis, 
€  from  Arendal  by  Rosales,  /  from  Sehaitauak  in  the  Ural  by 
Bodeuufcnn : — 

a  t 

Silica 

Alumina 

Red  oxide  of  iron 

Ltmc 


FotMh 


63*70 

ftS-PS 

0*60 

S*06 

0-65 
8-H 
ISO 


SS-80 

»-ia 

0-80 
»-B7 
0-38 


c 
63*51 
2309 

2-44 

077 
»'37 
210 


ei'oo 

1006 
411 
8-16 
1-06 
7'fi5 
3'91 


e 

OS- 70 
23  80 
0-62 
460 
003 
8-00 

ro5 


/ 

04-25 
2a'24 
0-64 
2-67 
114 
7'0S 

loe 


Analyses  of  oligoclaae  ^  from  Warmbrunn  in  Silesia  by  Ram- 
meltberg,  h  from  Kimito  in  Finlind  (o  ~  203)  by  Chodnew, 
i  from  a  boulder  at  Fleimburg  (o  =  2'«6l)  by  AVollf,  k  from 
Tvodestrand  in  Norway,  /  from  the  gneiss  of  the  deep  Fiirsten- 
stolle  near  Freiberg  (o  =  2-63. ..366),  m  from  Miuaeubad  in 
Bohemia  (a  =  2(53i),  both  by  Kersten: — 


y 

h 

1 

i- 

/ 

*» 

Silica     .     . 

flS'W 

68-80 

04-80 

61-30 

fl3-07 

63-20 

Alumina     .     .     . 

.      23'71 

21*81 

S3'34 

33-77 

33-48 

33-60 

Red  ox.  iron  .     . 

.    tmcea 

— 

— 

0-30 

0-61 

0-81 

Xiime      ...     * 

2-62 

047 

413 

478 

3*83 

8'4S 

MagneeiA  • 

*    truces 

— 

— 

— 

0*24 

0*35 

SoGA 

7-60 

1204 

901 

8-60 

7  24 

743 

Potash  .     . 

217 

l'B8 

— 

1-ao 

9-42 

2-23 

AxwIyscB  of  oligooliise  »  from  the  volcanic  rocks  of  Toneriffe 
(o  =  2-68...2'6e)    by   De\Hlh>,  o  from  Arriege  by  Laurent,^ 
from   Boden  uear  Marieuberg  (g  =  2-66...2*tt8>  o>f  Keru^V.,  ^ 
from  MtDaadjunabackeu  near  Sahia  (a  =  269)  by  ^xtaiVT%,  k- 
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from  the  protogyne  of  Cb&momii  hy  Deleave,  of  hafoe^ofditoj 
from  liaiueijojS^  (a  =  9'72o)  by  Forchhanuneri — 


n 

0 

i> 

? 

r 

Silica      .     . 

.      6307 

02' B 

61-06 

&0-66 

03-2S 

ei-ti 

Alumina 

SSSQ 

fl4*6 

S2-(t6 

3328 

23  03 

23-n 

Bed  or.  iron 

— 

01 

036 

lis 

— 

rio 

Lime       .     . 

206 

30 

a'02 

6*17 

3M 

0-81 

i&ii&gncsiii 

0-64 

0-2 

O'll 

03« 

0-33 

(TM 

Sotk ,     .     . 

8*46 

B-0 

9*43 

6fll 

«ya 

9-M 

Potasb    .     . 

3«0 

— 

see 

1-75 

2-31 

tnoe 

Loss  by  ignit. 

— 

— 

(Mn  0  3B) 

loa 



— 

Not  decomp. 

— 

— 

— 

0-83 



— 

—     I 


Crystallized  and  maasive,  in  graaite,  Bjenite,  gnc^iMy  por^ 
pbyry,  baMlt. 

Is  found  massive  in  granite  near  Stockbolni,  Ytterby,  Tn^ 
hatta,  Tvedeatrand  in   Norway  (avanturine-felspar  or  sounei^ 
uUnu,  the  play  of  colours  being  produced  by  numerous  tbin 
hexa<;onal  platt's  of  hematite),  Kimito  and  other  ports  of  Fin- 
land, Seliaitansk  in  the  Ural,  Philadelphia  in  the  United  >^*  * 
in  attached  crystals  at  Arendal  in  Norway,  in  imbeddi^ 
tals  in  the  porphyry  of  Ajntsknja  and  Uogoslowttk  i' 
in  the  green  porphjTA'  of  the  MQhlenthal  near  Elhii 
the  llrtr?;,  in  the  porphyry  called  Verde  Antico   in  the    ^ 
Hafiiefjordite  is   found  in  cavities   in  lava,   with  augii- 
ilmenite^  at  HafneQord  in  Iceland. 


212.  LABRADORITE.— Labrador  felspar;  Phillips.  Feld- 
ppttth  opabn  ;  Hauy.  Polychromatiacher  Feld-Spoth  ;  Mobi. 
Labnidorit  -,  Uausmann,  Haidinger. 

Anorthic. 


010,  p    001,  I    110,  t    110,  y    301. 


no.  3S9. 


mp 

86*^ 

36' 

Ip 

114 

se 

V^ 

36 

84 

!m 

69 

30 

Twins.     1.  Twin-face  m.    a.  Twiu-fn<:e 
».     Miujsive  varietiea  are   eometiuies  coupt** 
luyerB  of  which  each  pair  is  a  twin-cryirtji 
the  two  laws  above  stated.  Cleavage,  p  tc 
iesB  ]K.Tfect ;    I   im^rfect,     Fcacluw   iuij 
xincTcxi^  flplintcry.     FainlVv  teattAucea\« 
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clining^  to  ponrly  on  the  fiicca  of  most  pcrfoct  clenrage,  mid  fco 
re«iBovi8  on  the  aurtaces  of  fracture.  Grey  piwsing  into  yellow, 
rcd»  green,  white ;  a«b-grey,  amoke-grey,  ftesh-rcd.  The  colours 
of  the  face  h  8ometimefl  ohmi^onhle.  The  piny  of  coloiira  ap- 
pears to  be  produced  by  ft  number  of  initroscopie  crj'stnls  of 
some  other  miueral,  ]}erhaps  quartz,  eontuined  iu  the  labrado- 
rite.     Streak  white.     Brittle,     n  =  e'O.     o  =  2'O7...9*70. 

Melts  befijrt*  the  blowpipe  ruther  more  easily  thau  felspar, 
into  a  colourlesa  glass,  la  powder  is  completely  decomposed 
by  concentrated  hydrochloric  acid. 


BS  +  AIS*,  where  R  is  principally  lime  and  sodA. 


from 


Annlyscfl  of  labradorito  o  from  the  itiland  of  St.  Paul,  h 
Busaia,  both  by  Kl.Hproth,  c  from  a  boulder  in  Brnjidenburg  by 
Dalk^   d  from  Campaie   in  Scotland,   e  from  Miliigavie   near 


Glasgow,   both 
Abich : — 


by   Le  Hunte,  y  from  the  lava  of  JEtna  by 


Silica.     .     -  . 

Alumina       •  ■ 
Bed  0%.  iron 

Lime  .     .     .  . 
Magneaia 
8oda  .     . 

Poto«h     .     .  . 

Ppotoi.  tnang.  . 

Water    .     .  . 


a 
B6*75 
S6-60 

1-26 
11-00 

1*00 


0'60 


fi&OO 

84*00 

6'2fi 

10-36 

8- 50 


e 

27*87 

12*01 

6*40 


d 

64*  (17 
27'89 
0-31 
10'«0 
018 
6-06 
0'49 


GS'34 

20-07 

0-87 

12*10 

8*97 
0*30 


O-oO        — 


/ 

63*48 
a«-4(l 

reo 

9-40 

1-74 
4*10 
023 
0-KO 
0-43 


Analyses  of  Inbradorite  y  from  Kijew  by  Segoth,  h  from 
Eussgarden  in  the  parish  of  Tuna  in  Dalnme  by  Svanberg,  i 
from  the  doleritic  porphyry  of  the  Faroe  islands  (o  =  2'67... 
29\t)  by  Forchammer.  k  (o  =  2Tl),  /  (o  =  272),  m  (o  = 
»'706),  all  from  Egentund  by  Keraten : — 


Siliea  .     .    ■ 
Alumina 
Red  ox.  iron 
Lime       .     • 
Magnrsia 
Soda 
Potwh 
Water 


66*40 

SO-83 
I'OO 

lOUS 
0*15 
307 
0-8« 
0*61 


53*16 
80*88 
1-89 
9*16 
109 
4'«4 
1-79 
1'75 


> 

58'63 

80'Ua 

1*73 

13-58 

019 

4-61 


68'80 
89*00 
1*9$ 
U*<0 
0*15 
401 
OoO 


; 

68-46 
80  SS 
100 
11  70 
0'16 
8*90 
O'OO 


m 

6930 

90-06 
0-80 

1810 
0-13 

4'7a 


Anahsea  of  labradoritL'  w  from  DrummoiidmCttna.i\A  Vi-^j-'I.^, 
Hont^  o  front  tbv  jmriilivry  of  TyfliolinH  l'^iV\*-u  nvBX  \\u\uw 
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in  iHorway,  p  from  the  melaphyr  betweon  Botzon  anJ  C( 
m.  the  Tyrol,  both  by  Dolesso : — 

n  o  f 

Silica M'70  55 '  70  €323 

Alumina sa  so  ss  aa  27'7S 

Bed  oxide  of  iron    .     .      0'3tf  vix  r&o 

Magnesia —  073  O'M 

Lime U'iS  40i  s-S8 

Soda 3*44  7  04 1 

Potaab 033  3o3  J  ' 

AVfttor 0*40  0'77  O'os 

Labradonte  occurs  principally  as  a  constituent  of  rocks  vitb_ 
augitc,  diallage,  lij-pcrstheno.     The  Tarietira  wbich  oxhibil 
play  of  colours  are  mostly  derived  from  a  coar*c-grained  liv 
theue  rook. 

It  is  fovind  on  the  coaet  of  Labrador,  in  the  iaiand  of 
St.  Paul,  in  Ruri^la  near  Peterhof  iu  Ingcrmanulauil,  K»je«", 
in  Fiulund  ul  Ojamo  and  Miolo,  in  the  Mumo  mountains  in 
Irelind,  Mouxoni  in  the  Tyrol,  in  the  Harz,  in  the  duchr  d 
Brandenburg  in  bouldera,  in  greenstone  porphvTV  at  (""■""• 
and  Milnga\'ie  near  Glasgow,  Vico  in  Corsica,  ^eust^i' 
Stcdpen  in  Saxony,  Wiesbuhl  near  Loben:*tein  in  the  y- 
pality  of  lleusa,  iu  dolerite  at  Penig,  Kossweiu,  SielMil  li 
m  Saxouy,  the  Meisancp  in  Ilesaiaf  aud  the  island  of  Skvr.  m 
hornblende  rock  at  Bussgarden  in  Dalame  in  SwfNlcn.  ni  tbc 
dolerilic  porpbyry  of  the  Faroe  iiskudd,  aud  al  V 
Norway,  in  hiva  on  Monte  PiHeri  near  Aicolosi  i^ 
the  lava  of  VesuWua. 


213.  CHZRISTIANITE.  — Anorthite;  Phillips,  Bei 
Anorthomcr  Fcld-Spath;  Mohs.  Anortbit;  Hauamann, 
dinger. 


Anorthic.      uojio  =  69^  ao' ;   oTo,iio  =  63°  S3' ;  ooijio, 
W°  88' ;  lll,001  =  68'^  lo' ;  110,001  =  00'^  3'. 


I  m    010,  f    001,    e    Otl,     n     OSl,    x     101,    y     sol,    i 

I  q     £03,    /  110,    t     110,    2     ISO,  /    130,    f     HI,    0     111,    r 

I  II     8^1,    fC    341,    r     £41. 

L 


,7 

»«"  49' 
110     fi7 

•i 

114°  23' 

ftO      30 

so     U 

pv 

eo     3 

me 

&T      KA 

ttm 

47     S 

pt 

L. 

OG      as 

Im 

«i^     *S\ 

^ 

J 

CttEiaTULJOTI. 

S 

^p 

4S^ 

38' 

«»' 

64« 

40' 

yml 

34°  43' 

em 

43 

10 

wm' 

67 

IG 

^l 

81    se 

9P 

M 

48 

VJ>^ 

88 

4 

imt 

32     33 

jy 

51 

33 

vm 

38 

0 

fP 

81 

81 

xvp 

Bl 

S3 

PIG.  390. 

«> 

41 
68 
85 

in 

14 

10 

7 

14 

pml 
xtnl 

98 

£4 

110 

04 

38 

14 

11 

c 

M' 

cp 
up 

TIQ,  301. 

\ 

*       /-s 

m 

A 

^ 

no.  303. 
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TIO.  303. 


Combinationfl.  ptUoney.urqri^  saoyrteitlfH^  xsoifuvwn^piltfzm. 
^Brins.     Twin-fttcc  m    (fig.  892).      pi—  —  8°  34'.     Cleavage. 

wi,  porftft.  Fracture  conchoidttl.  Transparent... trantilucpnt. 
Juatre  vitreous,  on  the  cleavage  faces  pearly.  Colourless,  white. 
Ureak  white,     Brittle,     h  =  60.     o  =  9-650...8-763. 

Aleltft  with  difficulty  before  the  blowpipe  into  a  blebby  glass. 
IVitb  Hoda  fonnd  an  opaque  white  glass.  Is  completely  decom- 
>ooed  by  hydrochloric  acid,  IcAviug  silica  in  powder. 

CaSi  +  AlSi,  ulica  43*73.  alumina  36*40,  lime  io*88.  Part  of 
hit  lime  U  oaually  repbiced  by  magnesia,  potash  and  soda. 

Aiialysoa  of  christianite  a  fi*ora  Monto  Somma  by  G.  Bose, 

e  firom  Monto  Somma  b^  Abicb,  d  from  iUo  Uva  a?  Aas^Xi^ 

ieixifr»rc/4  ^  ^^  SelQaU  near  Lamba  in  Iceland  <^Q  =  V1*^,J 


^  found  mcrj-Btala, 

^-a  the  motooric  stoQe, 
=0';tallu„tio„  to  which 
been  applied  to  evm 

Anorthic. 

<*==  2720.,.  3-723  ^ 

Beeomea  white  beforo 
Miw^euce  on  the  edges     i 

Silica  . 


OXHI^MTB.  879 

iOWTTE. — Borsovrit;  lisuBiaaau,  Haidiiiger. 

in  one  direction  tolerably  perfect.     Fracture  splln- 
Lualucunt  on  the  e6ges.    Lustre  pearly^ . . .  dull.    Wnite. 

'8.. .60.       O  =  a-74...2  752. 

tfore  the  blowpipe  melts  with  difficulty  on  tho  edges  into  a 
ly  glass.  Willi  borax  melts  into  a  colourless  transparent 
With  Bfdt  of  phosphorus  leaves  a  skeleton  of  siliua. 
I  aolutiou  of  Cobalt  turua  blue.  Is  easily  decomposed  by 
1  hydrochloric  acid  forming  a  jelly  of  silica. 

*Si'  -f  sCu8i,    part  of  the  Ca  being  repUced  by  Mg. 

udyses  by  Varrentropp  : — 

Silica 4901  40*06  4807 

Alumina     ....  33'95  33*78  31*08 

lime 16*4fl  15*30  16*10 

Ma^esta 1*55  1*42  165 

Found  tn  granular  and  compact  raaase»,  in  blocks  contjiining 
ulum,  spinelle  and  ruicn,  in  the  nuriferoua  sand  of  Bar- 
koi  near  KyschtioaBk  iu  the  Ural. 


6.  GEHLENTTB.— Gchlenite  ;    Phillips,   Hauy.      ^ra- 
ler  Adlaphan-Spath  ;  Moh&     Gehlenit ;  Hauamann,  Hai- 


Fia.  894. 


90       0 


imperfect,  but  distinct ;  a,  traces.     Fracturo 
ichoidal... uneven.     Faces  rough,  uneven.     Trans- 
ic  edges.     Lustre  resinous,  inclining  to  vitreous. 
)wn,  green.      Streak  white.      Not  very  brittle,     n  = 
1J-0.     o  =  aoo...3io. 

fopc  the   blowpii^>e  flisible   in  thin   splinters   with   great 
iilty.     With  borax  and  salt  of  [ihosphorus  fuses  into  a 
ired  by  in>n.     Is  completely  deeoinposed.  both  before 
i^ition,  by  warm  hydrochloric  acid,  forming  a  jolly  of 


-LiUU© 

iVator*     ]     ''     '     • 

In  attc  whole  of  the 
the  iron  wa.a.,u^edt 
^  the  state  of  p,otoiid 

F«nipo8ihou  have  been 
i^Q  iurnace. 

PjTumida].     101,001  =, 
^    *>0J,   fl    100,   e    101, 


fc 

3a°fi 

OC 

00 

^R 
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45        ( 

ua 
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[elta  witliout  difficulty  before  the  blowpipe, 
with  hydrochloric  acid. 


Qelatiuizes 


«B*Si'  +  iWi,    where  K  is  Ca,  Mg,  Na,  K,  and  4^  is  Al  and  ¥c. 


of  hi 

W 


Analyse*  o,  A  of  molilite,  o  =  2'95,  from  Capo  di  Bove,  c 
uBiboldtilite,  o  =i  S'9o,  from  ilonte  Somma,  all  by  Damour, 
humboldtilitc  from  Vesuvius  by  v.  Kobell : — 

a  h  c  d 


CQica 30-27 

Aluniiua 642 

!Red  oxide  of  iron  .     .     . 

Xime 

^lagncsia 


30-27 

38-34 

40-60 

43-06 

6-42 

861 

10«8 

11*20 

10*17 

10-03 

4-43 

i-e    3 '33 

82*7 

3S*06 

8161 

3186 

6-U 

6-71 

464 

6*10 

lfl5 

2-12 

4-43 

4-23 

1  id 

1-51 

0-36 

0-38 

fioda    . 

^^ts  found  in  attached  cryRtala,  granular  massefl  and  dissemi- 
nated, with  calcite,  on  Monte  Somma,  and  in  the  lava  of  Capo 
di  Bore  near  Some. 

The  want  of  cleavage  in  melilite  renders  its  identity  with 
somervillite  rather  doubtiul.  These  minerals  are  united  on  the 
,  authority  of  MM.  Damour  and  Descloizeaux. 


K 


18.  SARCOLTTE.— Sarcolitc;  Phillips,  Dufr6noy.    Sorko- 
lith ;  Mohs,  Haidiuger. 


m^T^ 


midal.     101,O0l  =  41°  36' 


a    100,    e    ooif    e    lOl,    m     no,    h     sio,    r    ill,    t     119, 
V    913,   «    311.     The  form  v  is  hemihedral  with  parallel  &cea. 


I 


FIO.  396. 


^a 

20' 

84' 

rc 

51° 

37' 

fna 

4S 

0 

mc 

00 

0 

«'a 

00 

0 

sa 

26 

40 

mm' 

00 

0 

ra 

66 

26 

ee 

41 

35 

re 

33 

3ft 

ae 

90 

0 

ve 

13 

28 

S3     41 
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imbination.      acmehr/rv\       Fracture    conehoidal.      SemP 

transparent.. .translucent.    Lustre  vitreous.    Flesh-red... white. 
Yer)-  brittle,     n  =  •o.     g  =  SM5. 
Puflible  before  the  blowpipe. 


Wement;  Hausfoanj 
pyramidal,     iqi^qoi 

^    "^1,    ^     urn,    e 
f    331.     The  fom^i 
^acca,  the  alternate  fac 
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SCAPOLITI. 

Bf^fore  the  blowpipe  melta  with  intumeBconce  into  a  tnins- 
lucent  gU&ft.  With  solution  of  cobalt  becomes  blue.  Soluble 
with  eflerreacence  iu  bprai  aud  sjilt  of  phosphonia.     La  powder 

decomposed  by  hydrochloric  ocid. 

Ca*S*  -t-  2^USi,  ailica  S977,  alumina  33'11,  lime  37'12,  part  of 
Uie  liVne  beiu^  replaced  by  soda  and  potash.  According  to 
Harkort  and  Brcithaupt  scapolitc  always  contains  traces  of 
fluorine. 

iftlyscB  of  the  transparent,   colourless  or  light-coloured 

(meionite)  a  from  Mont«  Somma  by  L.  Gineliu,  b 

Monte  Soinmft  by  Stromeycr,  c  from  Vesuvius  by  AVolff ; 

«•  transparent  varieties   (scapolite,   ekcbergite),   d  from 

Ir^by  in  the  pariah  of  Pai'gas  by  Nordenflkiiild,  e  from  Pargae 

WoLti'^y'from  Piirgaa  by  Hartwall: — 


Potash  .... 
Sed  oxide  of  iron 
ExMW  by  ign.   .     . 


a 
4S'80 

a3-86 

20' M 
S" 


S67") 


107 


40'G3 
SS75 

181 

O  18 


C 

43-07 

3171 

28*43 

0'4fi 

031 


—  —  031 


43-83 
36-43 
18-96 


103 


c 
4510 
32  76 

17'84 
078 
0-08 

104 


/ 
49 '42 
Soil 
1559 

606 
;   0-68 

1*40 

r4£ 


Analyses  of  scapolite  p  from  Tunaberg  by  Walmstedt,  A,  i 
rom  Er«by,  k  fn)m  Petteby.  ail  by  Hartwall  and  Hcdberg,  I 
rem  Pargaa  by  Xordeuakiold,  m  from  Bolton  (nuttallite)  by 
rbomsotl: — 


Silica 

Qiuniiui 


43-83 
36-28 
1937 


lodA    .      .      .      . 

fed  oxide  of  iron 
V«ter 


48-77 
81  05 
15-94 

—  3-26 
001         — 

—  0*61 


t 

6211 
27*60 
13-53 
3-86 
0-66 
0*73 


6134 
3227 
9-33 
6-12 
181 
1*00 


I 
£4*13 

29-23 
15-46 

107 


m 

a7'8i 

26-10 

18*34 

7-31 

7*89 
1*60 


Analyses  of  scapolite  n  from  Malsjo  near  Carlatadt  in 
lid,  maasiTe,  a  =  3*623,  o  from  llirveaalo  iu  Finland,  in 
and  massive,  o  :=  2'73a,  p  from  Bolton  in  JVIassaclm- 
cr)'Ht4dltne,  o  =3  2'7i8y  q  from  Hcssclkullo^  maj^sirf,  a  &= 
■S6,  r  fri>m  Arendal  iu  crvstals,  o  =  S/ia,  ull  by  Wolff,  s 
Bocknters  m  tlio  panah  of  Drothem  in  Eastgothland, 
=  3'M,  by  Berg : — 


BTLICAJE8. 


^ 


Silioa 49-88  40*16  48-7» 

AlumiuA      ....  97*09  Sfi-sa  28'1« 

l?«d  oiulc  of  iron  o*sl  r-19  ivM 

Lime 12*71  10'«3  IfiiiS 

Magnesia     ....  0*86  0'R4  isft 

Soda 7'40  4-»l  4-£9 

Pota«ll 0*87  0'  1  a  0-64 

Volatile 0*77  0*85  0*74 

Undocompoaed      .     .  —  —  —        —        — 

Analysefl  of  mittallite  (h  =  4*0. ..4'6)  t  from  Bolton  in 
olmtwtts  by  StacUmuller»  of  metiiniorpliosod  »cttp*>lit^ 
Ersby  by  Xordenskiold,  r  from  Bolton  in  MassachuaetU 
Thomaon.  w  from  Sjosa  iu  Sweden,  red  (n  =  ao,  a  =  a'6Mj 
vorv  difficult  to  fuae  before  tbe  blow|)ii>e,  not  deooinpofted  Vf 
l»yarofliloric  acid,  by  Berzoliua,  x  from  Porgas  in  slendt-r  grey 
crystals,  not  cleavible  (ii  —  e*o  or  more,  o  :=  8*66),  infiuible 
and  not  decomposed  by  acids,  by  Wolff: — 


Silica  .  . 
Alumina  . 
Lime  .  . 
Magnesia 
Reu  ox,  iron 
Potonh  , 
Water 


t  u                V  iP 

46'7B  Al-Sfi  40*30  01  60 

30*11  33'&8  SA-48  116  35 

17*41  90*3(1  18*09  S'fK» 

—  —  —  0*76 

l'8e  —  —  1-50 

8*40  ia$j  Un  064,  Nr,  U  3*84,  fl^K  d'OO 

1-(13  3*33  604  iin     1*60 


M'Tl 


The  analyses  of  varieties  of  meionite  vary  grcAtlv,  partlr 
in  conseqnenre  of  t\w  deoompoaitiou  of  the  mineral,  to  which  it 
is  very  liuble,  and  partly  on  account  of  a  mechanical  admixtnrr 
of  quartz  or  mien. 

In  attached  and  imbedded  crj-stals,  and  massive. 

The  trauspart'iit  variety  (meionite)  is  found  near  VeieurnM 
in  cavities  in  granular  limoHtono  in  the  debris  of  ancient  erup- 
tions. The  opaque  varieties  are  fo\uid  in  the  iron  mines  vl 
Arendal  in  Norway  ;  Malsjo,  Hiiliestmi,  HesselkiiUn  in  Sweden; 
at  Parpas  in  Finland ;  at  Eisenb*^rg,  Strasko  and  Ebcradorf  m 
Moravia;  at  AkudU-k  in  Greenbind  ;  at  Bar^a  in  Franc«;M 
Bolton,  Warwick  and  timi»y  other  places  in  North  America. 

The  minenils  UHimlly  arranged  under  scnpolito  differ  OOB- 
siderably  in  hardness.  On  this  account  the  softer  varirtiM 
have  been  regarded  by  Mr.  Brooko  as  a  distinct  mineral,  lod 
named  uuttallite.  Specimens  from  Arendal,  some  from  Fiulani 
aud  one,  tu;cordiug  to  its  ticket^  from  Jeflersou  Countv,  Xct 


OLAUCOPnAyX. 

9epamte  cr^'stHls  imbedded  iu  oalelte,  are  hard,  and 

th  caao  tlioso  froni  Littleton  and  Bolton,  Masaachu- 

troin  Rmvenjalo  in  Finland.    If  the  relative  hardness 

nuneralB  does  not  constitute  a  specific  diflerencci  it 

ribod  to  an  altered  state  of  the  crystala. 

ICHTISITE.— Wichfcisit ;    Hausmann.     Wichtj-n  ; 

0  in  two  directiona  aearly  at  ri^ht  angles  to  each 
■'racture  imperfect  conchoidal.  Dtdl.  Black,  o  = 
ignetic. 

ia  by  Lanreat : — 

Silica 66*3 

Alumina 18*3 

Bed  oxide  of  iron  ....  4'0 

protoxide  of  iron    ....  13*0 

Lime O'O 

Magaeda 3-o 

Soda .     .  3-5 

d  at  Wichtia  in  FinlandL 


iliAUCOPHANE.— Glaucophon ;  Hauamann. 

je  in  two  directions,  not  making  right  angles  with 
ir  Fracture  conchoidal.  Translucent . . .  nearly  opaque. 
itreoUB,  inclining  to  pearly  on  cleavage  faces  ;  vitreous 
faces  of  fracture.  Bluei»h-grey.  Streak  the  siimc. 
o  =  3*103. ..3113.      In  powder  attractable  by  the 

blowpipe  turns  brown,  and  molts  readily  into  au 
lass.      With  borax  funes  with  ebullition  into  a 
lowing  the  colour  of  iron  while  hot.     Slowly  and 
[eoomposed  by  acida. 

by  Sohnedermann :  — 

Silica 56*49 

Alumina 13*33 

Protoxide  of  iron lo»l 

Prutoxide  of  nuuigaucHo    .  u'60 

Magneaia 7  07 

Lime 3'35 

with  traces  of  potash  938 

_  slender  crystals,  and  iu  colunmar  or  graDM\iiT 
ji  hffd  of  mica  tdate  in  the  island  of  Syxa. 


322.  TALC— Talc;    Hsnv.     PmouitiaciMr  Tmlk-Glim 
Mobi.     Talk  ;  Hausmfttin,  Haidingcr. 


:i 


In  thiu  nix'iidcd  pUtos,  with  nnglc«  of  nearlj-ao^,  tuning 
vcrv  diHtiiK'l  vli»vace. 

'the  cunipju't  vaneticn  havf  a  splintery  or  earthy  fract^in*. 
More  or  ItMd  trariBlucent.  Lu»tro  pearly  on  the  ckangn^ 
Th»  optic  u&L*]i  lie  in  a  nlano  perpitudicular  to  the  clmvige,  ml 
aiaktf  uii^li'v  of  u°  4^  with  a  uurmal  to  the  cleftvagit.  Bf 
tnmtinittcMi  liglit,  variuua  abadea  of  blue^  gVMii,  grey;  1^ 
MAsot4}d  li(;ht,  fr(H|uoritly  silvcr-wbittf.  Streak  white.  In 
letVM  fluxible,  but  uot  elastic.  Sectilo.  H  =  l*o...i'«.  a 
>•«...«■«.      Unrtuuua  to  the  touch. 

RithtT  iufii!«ihle  or  fuaible  H-ith  great  dlfficultr  before 
blowpipe.     With  Hulutiou  of  cobalt  osaumes  A  pale  red  colour, 
Not  m-trd  u]>on  by  acida. 

Analytfoa  nf  eleavnl)le  talc  a  from  the  little  St.  Bernard  by 
Bortliirr,  A  from  the  Gnnnor,  e  from  BniMianslc  near  Kathi- 
riiM'rilmri;,  both  by  v,  Kobell,  d  from  the  ZillertluU,  e  from 
HhiMlo  Ulnnd,  l>otn  by  Delesso,  ^y  from  Chamouni  by 
rignac ; — 


« 

b 

e 

d 

c 

/ 

f 

Silica     .     .     . 

.    58'a 

OiS 

02*80 

ea-o 

61-76 

63-&8 

«2'4f 

Ma^iK'tsiu    . 

.     83-S 

SS-4 

SI  02 

3A-« 

81*08 

36-40 

3«'i/ 

Protox-  ii*ou    . 

i'« 

10 

no 

trace 

170 

1*88 

8'0« 

Alumina     .     . 

— 

1*0 

0*00 

— 

— 



— 

Water  .    .     . 

8-6 

25 

r&2 

31 

3-8a 

O'Oi 

004 

AnnlyM*H  of  ^epniah-white  tulc  A  from  Roachkina  in  the 
difltriet  of  Shitoust  by  Uennaun,  of  moauive  varieties  (spook- 
stein)  i  from  Moat  Cfturje):jou,  A*  from  Siihla.  /  Erom  ScoUand, 
m  fn:im  Chitm,  n  fvoiu  Wunaiedel,  all  by  Lychuell,  o  from 
Voigtiberg  (o  =  S'TB*)  by  Kersten : — 


h 

i 

k 

I 

m 

n 

0 

Silica     .     . 

M-91 

00- TO 

(Kt-lS 

«4-63 

00-63 

06-34 

oo-tt 

M»KUi'tiia    . 

3i'iS 

50'sa 

34'ao 

27-70 

as-tf 

ao-«o 

31 'M 

Protox.  iron 

214 

2-41 

9-27 

0*66 

trace 

3-01 

<y$t 

Ox.  nickel  . 

0*12 

— 

— 

— 

— 

ifrMfc 

0  7S 

Wat<?r  .     ,     . 

100 

— 



.^ 

^_ 

tr» 

Oarb.  ac.    .    . 

2-60 

— 

^^ 

_ 

_ 

_  . 

In  orystftla ;  slaty  or  earthy  masses;  pseudomorpliouj 
kyanit<\  felspar,  pyrope,  cjuarlz,  andolusite,  augite,  touni 
topiu,  doloiiuto. 

It  iH'cure  alone  ae  talk-elate,  and  with  quarts,  mica,  chit 
ieUpar,  forma  varioua  abty  and  granular  rocks;  in  beds  vitli 


BIOTITE. 
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te  and  staurolito ;  in  beds  of  mu^etite,  towanitG  and 
in  v«>ina  of  tin  ore.  Crvstallizwl  talc  ia  found  on  the 
fehiop  in  the  Zillerthal  in  the  "f  \to1,  St.  Gotthard,  the  district 
of  Salzburi;.  Stiria,  Sahla,  Fahhin  and  otlicr  places  in  Sweden, 
'n  Bavaria,  Katharinenburg  in  Siberia,  in  many 
;iud.  Tho  mafisive  variuty  is  found  at  Gopfersgrun 
jymr  Wundiedc!  in  the  Ficht<?Igebirj]fp,  pseudomorphoua  aftor 
varioua  minerab,  in  the  tin  mines  of  Saxouv  and  Bohemia,  the 
United  States,  Oreeuland. 

223.  BIOTITE.— IFica  (in  part)  ;  Hauy.    Ehoraboedrischer 
Talk- Glimmer;  Mohs.     Biotit;  Hausmann.     Meroien ;  Hai- 

j  dinger. 

Ehombohedral.     loo.iii  =  70°  o'. 

Ill,  a   on,  r    loo,  t    111,  to    iia,  t»    isa,   s    175. 


so 


79     41 
116     69 


vo 
zo 


78°  8' 
SI  s 
84      0 


:fio.  4O0. 


rie.  401. 


Combinatiotut.    oa,  or,  aaaavs.     Cleavage.     0,  very  perfect. 
IV&nHparent... translucent;  loss  bo  in  a  direction  perpendicular 
i<>  o  than  parallel  to  o.     Lustre,  o  pearly  inclining  to  metallic  j 
thft   other  faces  ntroouH.      Dark   green,  brown,  passing  into 
lack.     Streak  white. ..pale  greenish-grey.     Sectilc.      in  thin 
elastic,     u  =  ao...«6.     o  less  hard  than  the   other 

^«,.       a  =  «'78...3'96. 

To  tho  riiatrass  yields  water  and,  usually,  traoca  of  hydro- 
fluoric ucid.  Before  the  blowpiiie  melts  with  difficulty  into  a 
ry  or  bhu'k  bead.  Stdiible  in  liorui  forming  a  glasd  coloured 
iron.  Is  slightly  uttackod  by  hydroehlorie  acid.  Is  com- 
Uetely  decompofted  by  eulphuric  acid,  leaNiug  pearly  scalea  of 
kilica. 

AlSi,    whorv  It  denotes  Mg,  K,  Fe,  «ud  Tpatt  ol  ^.\^ 


B  2 


388  BUiXCXTKH. 

Annlvses  of  biotifce  a  from  Miask,  b  from  Monroe,  c 

Kftro8\ilik,  d  from  Bodenmais,  all  bv  v.  Kobcll,  r  from 
by  8vanberg,y  from  the  Baikal  by  ll.  llose  .■ — 

a  ■         b           c          d  e 

Silica 43  13      iO'OO     41  'OO      40*60  4d-M 

Alumina      ....    i2'ti3    leie    10-88    i&*is  si-«8 

K<?d  oxide  of  iron  .     .     less       7'60      4'fio     I3*oo  I*»*3« 

Magnesia     ....     1615     2l'fi4     38'8d     23'i)0  ina? 

Protoxide  of  iron  .     .      9'8B      —       6*u6    (lime  O'Sd 

Potash 8-58      10*83        8*76        8*89  8-46 

Protoi.  man.    ...       —        —        —        —  0-76 

Hydrofl.  ac.      ...       —        O'o3       —        (f  o'5l) 

Tit.  acid       ....       —        0*20      —         c»  0'6«J 

Water 107      aoo      4*8o      o-4i  336 


is-ot 

—  ) 

7'W 


Of  the  following  varieties  of  mica,  having  nearly  the  same 
chemical  conBtitution  as  biotite,  the  forms  and  upticnl  pre*- 
pertice  are  uukuo\\'U.  Mica  y  from  Salila  and  h  from  Itosendal 
near  St<wk]inlrii  hy  Svaiiborfj,  i  from  Vesuvius  by  Bromei«,  k 
from  the  Ziilerthal  by  Varreutrapp,  /  from  JSLiiiak  by  H.  Row:— 

g  h             r              k            I 

Silica 43*66  41'il  39-7U  39'S&        V)'0» 

Alumina 18'9«  l«*8fl  l«'Ol  1«-0T       ITC 

Alumiuium     .     ^   ..     .  o'lo  -£»  830  la-si 

Mai^oieuia 35-39  ll'Xfl  34-61  i&bo 

Magnesium      ....  0'36  —  —  — 

Protoxitle  of  iron      .     .  7'n  2071  —            fi 

Protox.  mangun.  I'Ofl  0"4d  —  — 

Lime —  O'Oo  087  0-43 

Calcium —  0'43  —  — 

PotflHh  eoS  405  8'79  1369 

Fluorine 003         O'iL         0'5i         ra 

Water 817         I  13         0'76         — 


In  k  potash  1368  includes  Boda  and  loss. 

In  imbedded  and  attached  cryHtrtlii.  usn.ally  yers  tliin 
direction  perpendicular  to  o  ;    in  scaly  and  l-  r 
tiouB.      Is  much  less  widely  diffused  than  the  I 

Is  found  in  the  miascite,  and  in  the  veins  ■ 
traverse  it,  in  the  llmeu  mtiuntftinn.  in  !*evi 
Ural  in  rhlnrite  shvtc,  in  Urge  cr 
on  the  Baikal,  nt  Moiipoo  in  N' 
land,  in  the  older  mosses  < 
tion  oasicvs  ^a«  obaoneit  V'n  , 

Some  Tarietica  of  m\c«t  txt^vXrtv  wi^  ^s^  'wuaL^  \fi«io«^^ 


MtCA. 


vswh  other  a  rory  email  anglo.  Possibly  tliefto  may  liave  been^ 
iiniaxal  in  their  normal  oondition,  and  the  separation  of  the 
Fiiiglo  optic  axis  into  two  may  bo  due  to  the  slate  ot*  stniin 
produwtf  in  the  crj.-»tal  in  the  process  of  detaching  and 
cleaving  it. 


224.  MICA.— Mica  (in  part)  ;  Phillips,  Hauy.  llcmipria- 
matischer  Talk-Qlimmer  ;  Moh^.  Glimmer;  Hauamaun,  Uai- 
dinger. 

Oblique.      101,100  =  86°  l»';  XH,010  =  (I*°46';  101,001  =  W**  42'. j 

ft    010,  e    001,  e    021,  m    no,  t    in,  r    ill,   v    112,  jp   lii. 
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Combiufttions.  cmh,  cjnhctrex.  Cleavagfe.  c,  very  perfect  j 
wi,  h  tnu^ea.  Fracture  conchoidal,  seldom  obaer^'able.  Trans- 
parent., in  thiu  leaves  translucent.  Lustre,  c  pearly  iucHuing 
to  metallic ;  the  other  fact>8  x-itreous  iiicliuiu^  to  udHuiantiue. 
K  =  laiHi.  The  optic  axes  lie  in  a  piano  perpcndirnlar  to  c.  The 
an^le  between  either  axis  and  a  nonniil  to  r  varies  in  different 
vttrieties  from  3*^  to  23''  3i',  Colourless,  white,  vnrioua  shades 
of  grey,  brown,  gr^en,  black.  Colours  by  reflw^ted  and  tmns- 
tnittcd  light  frequently  different.  Streak  wbit«...grey,  Sectile ; 
in  ihin  h^avps  I'lfistic.      ii  ^  sfi.     g  =:  28. ..3*1. 

In  the  matrass  viclds  water  and  a  trace  of  hydrofluoric  acid. 
Before  the  blowpipe  melta  into  a  yellowish-grey  blehby  glass. 
Different  varieties  possess  very  different  degrees  of  fusibility; 
those  coutrtining  fluorine  become  dull  when  heated.  Is  dis- 
ttuWtNi  readily  in  borax  and  in  salt  of  phosphorus,  Icanng  a 
i>krli>toti  of  bdica  iu  the  latter.  Is  not  decomposed  by  hydro- 
chloric or  sulphuric  acid,  the  chrome-mica  from  the  Zillerthal 
cxo«*pli*d,  which  is  acted  upon  by  hydrochloric  acid. 

Ai»;i]i-*«  of  mica  0  from  Uto,  h  from  Broddlw,^  from  the 
•od  of  Fahlun,  ii  from  Kimito,  r  from  Ochotask,  all 
i...M  ./brown  adca  £rom  Cornwall  by  Turner  *. — 

B    S 


bv 


^Jdorff,   k  from  Siber 

fc»chwarzenstein  in   the 
trom  Schwarzenstein,  bot 


Silica  .     . 

Alumina  . 

Bed  01.  iron 

Oxide  of  mangan 

Protoi.  iron 

M^agnesia 

Lime  . 

Potash 
Water      . 
Pluorine  . 
Aluminium 
Calcium  . 


47-9 

31-6 

6*3 

re: 


831 
3-32 
0-72 
0*35 


A^78e8ofmica«,8i]ve 
hj  EammelBberg,  o  from  . 
Irom  Vesuvius  in  obbque  ci 
?  fix)m  the  ZiUerthJ  by 

Bembling  mica,  formed  in 


LKPIDOLITK, 

n 

0 

lO-SB 
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— 

S*43 

3-49 
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D'lO        9*90 1 
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5-49        —  J  n 
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8-87 
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3-68 

1-45 

— 
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I  In  p  part  of  the  iron  is  supposed  to  be  in  the  state  of  pro- 
t-oxidG.  This  aiiolysia  appears  to  show  that  the  subntunce  of 
>tit*,  witli  -which  it  agrova  very  nearly,  ia  diuu»rplious. 
Ilea  IB  an  essential  iiigri'dient  of  granite,  gneia»,  mitTB-shite, 
often  found  in  tiHsurcs  in  those  rocks,  or  orystHlli/ed  in 
of  the  reins  which  traverse  them.  It  nlw)  occurs  in 
mes  and  variouH  Hlate  roeka,  to  wliieh  it  imjMirtH  the 
of  cleavage ;  in  veins  and  cavities  in  porphyry',  ba«alt, 
lite,  limestone,  lava,  and  in  matter  ejected  from  vuleauoes ; 
investing  or  imbedded  in  andaluaite,  pinite,  scapolite,  tourma- 
Vm  and  other  minerals. 

^^p  found  on  Vesu^-ius,  the  Ilmen  mountains,  at  Alabnechka 
BHtrMursinsk,  the  Adun-Tschilon  mountains  near  Xert.^chinak, 
jmd  in  ven  larf^e  transparent  plates  on  the  upper  pai-t  of  the 
course  of  the  Witim  in  Siberia,  at  Pargas  in  Finland,  NarksciJ- 
oiak  in  Greenland,  in  various  parts  of  the  United  States,  at 
B.io  Janeiro,  in  large  plates  near  Skutterud  in  ^I'orway,  in 
curve*!  laminie  at  Skoj^boie  in  Kimito  in  Finland.  Mica  occurs 
occasionally  in  the  skgs  of  furnaces.  The  clay  sandstone 
ibrming  the  wall  of  iron  furnaces  has  been  found  converted 
into  a  substance  like  mica.  8ouio  varieties  of  mica  suffer 
^Qomposilion,  and  are  converted  into  a  steatitic  substance. 
^Hbe  figure  and  angles  given  above  are  deduerd  from  the 
HKsureineuts  of  a  ciysti  from  Vesuvius  by  W.  Phillips. 
The  crystal  from  the  vailey  of  Binnen,  dcBcribed  liy  Mnrignac 
(Ribl.  Unir.  de  Geneve.      Ser.  4.  T.  6.  Supp.  p.  301),  is  per- 

is  a  combination  of  the  fonns  cbmuz,  where  u  is  22T  and  z  is 
.    u  truncatea  the  edge  «r,  and  z  is  common  to  the  Kones 
tof,    tfc  —  w*^  2tf\  uh  =^  60°  9\  fUf  =  ao^  e', 
.26.  LIHTDOLTTE.— T^pidolite :  PhilHpH.    :^rioa  (in  part)  f 
llemiprisraalischer  Talk-Glimmer    (in  part)  j    Mobs. 
ilith ;  liausmann,  llaidiuger. 

>lii)ue? 

010,   e    001,   m    110. 

fnh         fiB^  so' 
mm'        61       0 


\hmatioTt.    cbm. 


B  4 


c,  very  perfect  \  in,  b  Uvte*,! 


392  SILICXTES. 

Fracture  conchoidal,  seldom  observable.  Transparent... imii>> 
lucent  on  tbe  edges.  LuHtre,  on  c  jwarly  inclining  to  adainautiiie; 
ou  the  other  tiice»  ^itreoua.  Of  various  bliadcs  of  whiU*.  unv. 
green,  rose-red,  pcach-bloftnom-rod,\iolet ;  fre*^ucntly  silver- wi  '. 
by  rcflect4?d  right,  rose-red  by  transmitted  light.  Streak  ivLiU. 
In  thill  leavt'tj  flastic.     ii  =  8<»...ao.     o  =  fi'8.,.ao. 

Before  the  blowpipe  melts  inio  a  white  or  grey  glass,  »om«* 
times  into  a  black  magnetic  bead.  Imparts  a  purple  colour  to 
the  flame,  la  acted  upon  mure  or  less  by  ociua.  The  variety  i 
from  Altenberg  is  completely  decomposed  by  aulpburic  acid. 

Analyses  of  lepidolite  a  from  Bo/.ena  by  C  Gmelin,  h  from 
Bozena  by  Kralowausky,  c  from  Chursdorf  by  C.  Gmelin,  i 
from  Zinnwahi  by  C.  Gmelin,  e  from  Cornwall,  brown,  b\ 
Turner,y,  locality  unknown,  yellow,  by  Keguault : — 

a           b          e  d          e  f 

Silica i9  00      40-OH  &3S6  46*33  40-0«  i» 79 

Alumina        ....  33*61      aVOl  2635  UU  SSOO  1»-S8 

Ecd  ox.  iron     ...        —        —  —  17*07  87*06  Xtn 

Protoi,  numgan.   .     .      1*40      ro8  aeo  467       V79  — 

Magnesia     ....       oil       0'4l  —  —  —  — 

Potash 4Itt       4*in  e«0  400       4*30  %n 

Lithia 3-60        3  68  4*70  421        8*00        4'U 

Hydrofluoric  acid               346 1  607  8*63       2'71       4*li 

Phosphoric  acid     .     .       Oil  J  —  —  —  — 

AVaU^r 418      415  trace  0-83  —  — 


Analyses  of  U'pidolitu  g  from  Zinnwnid,  h  from  Altonhpr^, 
t  from  UUi,  k  from  the  Unil.  /  fnnn  Cornwall,  grey,  all  by 
Turner,  m  perhaps  from  KozGUa  by  lleguault ; — 

y  A           i  k           i  m 

Silica 44-38  40*10  6001  C0-3A  fiO'BS  6r4l1 

Alumina       ....  24-63  Sa'70  88*17  88*30  91*33  *6'8a 

Protox.  iron      .     .     .  11'33  19*78       —  —        0*08  — 

Protox.  mangau.    .     .  1*60  8*03      1'08  1*33  trace  r60 

Potash 9-47  7*40       0*60  004       0*66  »-H 

Lithia 4'OU  3*06        6*67  &'40        4*06  ISo 

Hydrofluoric  acid  614      3'oo      411      6'30      4'8i      4'4u 

Analyses  of  lepidolite  »,  0  from  Jnschakowa  near  ^rursiunk 
by  Eoeales.  p  from  Altenberg  by  Stein,  from  Zinnwald  y  hj 
Lobmcyer,  r  by  Stein,  s  from  Zinnwald,  t  of  lepidolite  (<»  := 
associaU'd  with  red  decomposing  tourmaline  from  Bo 
Moravia,  both  by  llauiinelsberg :  — 


UAnOARTTG. 


303 


48*03      4701      4807      48«S      W52      5170 


17-67 


21*81 
4*78 


2Q70 


—         —  1-29 


—  —  1  53        — 

0*11      on     —      (f« 


0-63 
4-33 

1*43 

o*.io 

1*53 


1003 
1*60 
1*41 
8*36 

0*21. 
022 


1  £4 

14*57 
0-63 
8-60 
8*41 
0*71 
8*18 
3 


1-06 

6*80) 

0*44 

9*00 

1-27 

0-30 

7-47 

0*13 


0'40 
0-S4 

10-29 
1-87 

116 
7*12 

016 


Alumiua  .  .  20'80  1903  30*35  20*69 
Red  01.  iron  .  —  —  M-34  14'I8 
Ox.  man.     .      .        4'30        5*59        —  0*83 

Protox.  man. 
Liuie     .     . 
Magnesia  . 
PoU«h  .     .     .     lO'Ofl 
Lit  h  in    ...       2*77 
Soda      .     .     .      2*23 
Fluorine     .  1044 

Chlorine     .     .  1*31 

^^S8  igu.    .     .       —        — 

^*^Tt  occurs  principallv  in  granite,  taking  tlie  place  of  mica, 
and  in  beds  and  veins  m  granite  and  gneiaa. 

Ib  found  at  itozcna  near  Hradisko  in  Moravia,  at  Chur.'<dorf 
near  Penig  in  Suxuny,  in  Uto,  near  Mursiusk  in  the  Ural,  at 
Pana  in  Maine,  Middletowu  in  Connecticut,  in  the  tin>mine3  of 
Bohenua,  Saxony  and  Cornwall. 

^■|^  MAKGARITE.— Margarite;  Phillips,  BeuHant.      lle- 
ni^Bbiatii!>cber  rerl-GlLmmer  ;  MoLh.     Margarit ;  JIauamaim, 
TTaidinger. 

Oblique. 

In   thin   six-Bided  prisma  forming  thin  crystalline  lamtntp. 

Clearage  parallel  to  the  base  of  the  priam,  very  perfect.     Semi- 

tmnsparent...trauBlucent.      Luatre,  the  cleavage  faces  pearly; 

the  other  faces  vitrcoui*.     K<*ddi«h-whitt%  grc^yish-white,  pearU 

jpey.     Streak  white.     Itathep  brittle.     In  thin  leavea  alightly 

BMBtic.      H  =  3'5...4-6.      O  =  so. .3*1. 

Intumesces  and  melta  before  the  blowpipe.  Is  attacked  by 
acids. 

Analysis  of  margarite  made  in  the  Gottingen  laboratory  : — 

I               Silica 88-60 

Alimiina 6800 

Lime 760 

Protoxide  of  iron o*4a 

Magnesia O'OS 

Protoxide  of  manganese    .     .     .  o*os 

found  at  Steraing  in  the  Tvrol  with  chlorite. 
b'5 


^£ 


LEPIDOMELANB.— LepidomcUn© ; 

Crystalliu^d  in  aix-ftidcd  plates  baring  a  doftvwe  pialk 
the  bwe  of  the  crv«tAl.     i>jt.  t  obeerrsble.    Op 

lAUitre  vitreouA,  inclining  to  ad-  BUck,  in  extitfl 

thin  scales  loek-ereen  by  trauauiituU  li^ht.    Streak  nunml 
green.     Bather  Drittlc.     u  =  90.     u  =  so. 

Before  t)io  blowpipe,  in  a  ■troiig  heat,  melt*  bto  »  U 
magnetic  globule.  IteadiJy  soluble  in  bunix  forming  ap 
glttjts.  DetHmipofttni  eaHilv  by  hydrochloric  acid,  lea 
rtwidue  of  silica  iu  |»early  scales. 

J^Si  -f  BSL 

Analysis  by  Soltmann  :  — 

Silica .  87'<0 

Alumina jx'oo 

Bod  oxide  of  iron 97M 

Protoxide  of  iron 12*48 

Mfl^t'sia  and  lime       ....  O'M 

Potash O'lO 

Water 0'«o 

to  have  been  found  in  six-sided  tahiilnr  rrystam 
ine  masses,  at  Persberg  in  WermJaiid  in  Bmet 


228.  SPIIEXE.-Sphcne  ;  Pliillipa.  Titane  calcarcoi 
cicux  ;  Hauy.  Prismalisches  Titan-ErE ;  Hobs.  Sphen ;  III 
maun,  Haiduigcr. 

Oblique.     101,100  =  34°  27' ;  111,010  =  69'  8' ;  101,001  =  60^ 

I 

h  010,  0  001,  r  on,  o  oi3,  y  101,  x  io«,  e  ! 
7  no,  m  130,  a  iti,  u  103,  n  123,  g  lis,  e  lis,  v  ] 
f    I21. 
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Combinations.  eyn..r.l.tu^^  ryn,  ej^xh.n^s.l.m.r^  cyxU^  cyxhtbt 
itman.cyji.  The  fwes  r,  /  laiutlr  striated  parallel  to  their  int^r- 
Bections  with  r ;  $  striated  parallel  to  their  intersections  with  f,| 
n,  « ;  X  frequently  rounded,  y  sometimes  rounded.  Twins. 
1.  Twin-face  c.  2.  Tttin-faoc  y.  Ciejivage.  f,  sometimes  dis- 
tinct ;  c,  /  less  distinct.  Fracture,  imperfect  couchoidai. 
TranHparent.. .translucent  on  the  edpee.  Lustre  adamantinOyi 
inclining  to  vitreous.  For  rays  in  a  plane  parallel  to  h  and, 
{lobirized  in  tliat  plane  /i  =  r63i.  Tuo  optic  axes  lie  in  ftj 
plnoc  parallel  to  />,  and  make  unfiles  of  about  16°  1 1' with 
BomiAl  to  iC.  Teliow,  green,  brown,  sometiiuca  yeUovt  y>^>3;^1 
into  hrowu  at  one  endj  red.     Kxhibita  p\eochro\9(u.    ^\x«83k. 

8  G 
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i^ 
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SILICATES. 


white;  light  red  iu  greouovito.     n  =:  50. ..6*6.     o  =  .3*3... 

Pj-roelt'Clric. 

Before  the  blowpipo  inelta  on  i\\e  edges  with  iDtumcflcvi 
into  n  dark  glass.  With  borax  yields  a  transjmreTit  yellow  glj 
With  salt  of  phosphorua  and  tin  u»  tlie  inner  flume  vit!ld 
violet  glass.  la  partially  deoompoaed  by  hydntcldonr  aci 
perfectly  decomposed  by  sulphuric  acid,  or  by  fubioti  with 
times  its  weight  uf  bisulphutu  of  potash. 

Ca'iji  +  Ti'Si,    ailica  3i*i3,  titaaic  acid  40'&d,  lime  3«-3l. 

Analyses  of  sphene^  a  from  Schwareenstein  in  the  ZillerthAl 
by  Fuehs.  b  from  the  Zillerthiil  bv  U.  Rose,  e  from  Arcoiial 
by  Resales,  d  from  Piisyau  by  Bn>oks,  of  a  red  Taricty 
(greeiiovite),  r,  /  from  Saiat  Marcel  by  Delesse,  ^  by  Ma- 

rignac : — 


■ 


a 

b 

c 

tl 

e 

/ 

y 

Silica  .     .     . 

ss'fia 

3S*30 

31-20 

soea 

30-4 

29-8 

SS-M 

Titauic  acid  . 

43-31 

IV  SB 

40-92 

42-56 

4«0 

430 

srsT 

Lime    .     .     . 

n-18 

se-01 

aa-26 

»600 

fi43 

ft36 

tru 

Protox.  iron  . 

— 

o-uo 

6-0» 

8*93 

— 

— 

o-n 

Protox.  mang. 

— 

— 



— 

a« 

S  tf 

oti 

In  imbedded  and  attached  crystala,  maaaive;  iu  granite,  iTty 
nite,  gneiss,  crystalline  slate  rocks,  marble,  trachyte,  baaail, 
basaltic  lava,  iu  rocks  ejected  by  volcanoes. 

Is  found  crystallized  in  Dauphinc',  Mootblane,  St.  Gntthardl, 
Dissentis  iu  the  Grisona,  ViU  Maggia  and  St.  Mitrcel  (grwau*- 
vite)  iu  Piedmont,  Plunders  and  Ptitschthal  iu  the  TttoL 
Salzburg,  near  Bareges  iu  the  Pyrenees^  Achmatow  A  near 
Slatoust  iu  the  Ural.  Crystallized  and  maaaive  in 
Arendal  in  beds  of  iron  ore,  and  near  Launig  and  i  . ...  —  .^ 
wiiru,  in  Sweden  at  Trollhatta,  Taberg,  Borkut,  86derfon, 
Guatavsberg;  in  small  qiuintities  in  syenite  near  Dresden  and 
Mebsen,  Moravia,  AVeinhem  on  the  Bergstr«eae;  in  gnuti 
and  gneiss  near  Aschaffenburg,  Passau,  AV^in^^^  ^  V  '  in 
Cariuthia;  at  Aussig  and  Toplit/  in  Bohoniin  1  ia 

basalt  at  Weasel  in  Bohemia:  on  the  lake  of  Laa  ■» 

felspar;    near  Nantes  and  the  Puy  de   Dome  iu    1 
Kaioenituhl  iu  the  Breingnu.  Wsuvius,  the  Sau  Alp  i  10  ^wU- 
laud  iu  the  Criiflo  and  other  hills  in  (Julloway,  '^n   thr   imth 
side  of  Loch  Ness,  near  thu  King'u  Huuse,  H. 
deunshire.  Mid  Lothian,  Loch  Tnt-bta  iu   I'Vii 
Sljetlandfl ;  in  gneiss  at  Altanesa  in  the  itdaml  of  Hnrrar ;  e 
ZreJand  iu  CttrngVvune?.u  \tv  ia\t^ft\sA«-,  Sarlut  in  iinniluii 
the  Brai'dB,  the  Uuitci  fttuU»,  vAifc  Vit^wiV  m^asm^. 


PTBOSUAUTE. 


ay: 


220.  SCHOELOMTTE.— Ferrotitanite;  Wlntney  (Journal 
of  tilt-  Boston  Not.  Hist.  Soc,  Jon.  1849,  p.  42).  Schorlamit; 

Amorplioiis.  Fraoturo  conchoidal.  Opaque.  Lustre  vitre- 
ous.    Black,  iriticsccnt.     n  =  7'6.     o  =  3*7K3...3'fcio7. 

Before  the  blowpipe  meUa  on  the  edges  with  difficulty  into  a 
black  uiaaa.  AVitU  borax  in  the  outer  tlutne  lonuH  a  yellow 
bead  which  becomes  colourlesi?  on  cooling;  in  the  inner  flamo 
"  h  the  addition  of  tin  yields  a  green  bead.  With  salt  of 
phosphorus  on  charcoal  in  the  inner  flamo  witli  tin  forma  a 
riolet  bead.  Partially  decomposed  hv  hyckochloric  acid  forming 
a  yellow  !«oIiition,  which  on  the  addition  of  ammonia  yields  a 
jelluw  precipitate. 

«RSi  +  R'fi,   where  B  is  Pe,  Ci\,  Mg. 

Analyses  a,  A  by  Whitney,  r,  d  by  Rammclsberg,  *,  f  by 
Crossley :  — 


SUica Br8» 

Titanic  acid      .     .     .  20i.i 

Bed  ox.  iron     .     .     .  8i*»o 

Pfotox.  iron      ...  — 

Lime 3()(« 

Magucpia     ....  — 


b 

c 

d 

€ 

/ 

So*fl6 

37'85 

26-00 

2506 

SOMA 

82-10 

15-33 

17  3«J 

2210 

21-50 

21*68 

— 

— 

21-68 

22-00 

— 

2«*7fi 

22-83 



— 

29-78 

8S-01 

ai-is 

2»-78 

3073 

— 

l*6fl 

l*fi6 

— 

1-25 

In 


In  aiudyses  a,  e  the  silica  contained  some  titanic  acid. 
Of  b  the  oxide  of  iron  contained  a  little  manganese. 

Occurs  massive  with  brookite  at  Maguet  Cove,  Hot  Springs 
county,  Arkansae.  Thi.s  mineral  ditl'ers  much  in  oxtmial  cha- 
nct4'r»  atid  in  chemical  composition  from  the  mineral  described 
by  Prof.  8hcpard  aa  achorlomite. 

230.  PmOSMALITE.— Pyroamalite;  Phillips,  Dufr.«noy. 
Aiotomer  FerUGlimmer^  Mohfi.  PyroamaUthj  Uausmann, 
Jlaidiiiger. 

Rbombohcdral.     lOO.Ul  =  4tt''  42'. 

O     111,     a     UlT,    X     120,    2     131. 


FIO.  4Q7. 


so 
zo 
xr' 


wr    0 
Bo      0 

81  30 

50  *7 

30  17 

45  a& 


398  BlUCisTES. 

Combinatious.  oa,  oaXy  oaat.  Cleavage,  o,  perl 
perfect.  Fracture  uneven.  Trauslucpnt. .  .opaqut*.  Luetw, 
pearly  on  o,  on  the  other  faces  rcsiuttoa.  LiTer-bro«rn...iiliTt> 
green.  Streak  lighter  than  the  colour.  Hather  brittle. 
H  =  4'0...4*6.      G  =  3*0. ..3'3. 

In  the  matrass  yields  yellow  drops  of  chloride  of  irou,  the 
docomnosed  varieties  give  o\X  water.  Before  tho  blowpipe  melt* 
into  a  black  nmgnetie  globule.  With  borax  and  salt  of  phos- 
phoruti  vieldH  the  reactions  of  iron,  mangauose  and  silica;  with 
salt  of  phosphorus  and  oxide  of  cop[>er  the  reaction  of  chlorine. 
Is  completely  decomposed  by  hydrochloric  acid  and  concen- 
trated nitric  acid. 

Analyses  by  Hisinger : — 

Silica 8fi'40  M'86 

Red  oxide  of  irou      ....  as'eo  »6*i6 

Peroxide  of  manganese  fid'lO  t9'44 

Lime •—  I'Sl 

Alumina O'BO  — 

Hydrochloric  acid     ....  1  9'Bi 

"U'ater /  — 

It  is  supposed  that  the  irou  and  manganese  in  tho  niliflitw 
roust  have  been  in  the  state  of  protoxides. 

In  attached  and  imbedded  crystals. 

The  uiidet'oinpo«cd  varieties  ore  found  at  Nya  Kopparbn^ 
in  "Westmannlimd,  the  decomposed  varieties  at  BJelke  Gruvan 
near  Phiiipstjid  in  Wermeland  in  Sweden, 


231.  SODALITE— Sodalite;  Phinips,  Hauy.  Di 
drischer  Amphigen-Spath  (in  part)  ;  Mobs.  So'dolith  ; 
mann,  Haidioger. 


Cubic. 

U     100, 

d  on, 

n    211. 

1 

aa 

OO^     (f 

• 

da' 

4fi       0 

dd' 

eo     0 

dd. 

90       0 

na 

3&      10 

Com  bii] 

nd 
ations. 

6«     U 

a,d^  adn. 

Fta.  40ft. 


>vl 


J^^acture    concboidal,  vowcv^sft.. 


HAUTNE. 


isparent... translucent.     Lustre  vitreouB,  on  the  Hurfaoe  of 

•e  inclining  to  resinous.     Colourless,  -white  inclining  to 

jIIow,  green,  grey,  blue.     Streak  white,     ii  =  o-o.     o  =  2'287 

.2'2tf2. 

Before  the  blowpipe  melts  with  more  or  leas  diffienlty  into  a 
►lourlesa  gliwa.     Is  completely  decomposed  by   hydrochloric 
acid  and  nitric  acid  forming  a  jelly  of  aihca. 


NaCl  +  sNaSi  +  sAlSi, 
ium  4'7,  chlorine  7  s. 


silica  37'0,  alumina  31*4,  soda  10*1, 


Analyaea  of  sodalite  a  from  Greenland  by  Ekcbcrg,  h  from 
esuvius   by    Arfvedson,    c   from    the    llmen   mountains   by 

UolTinann,  blue  sodalite  (/,  c  Irum  Lichtield  in  the  i^tate 

ine  by  Whitney,  yfrom  Lamo  by  Borck: — 


I 

a 

b 

e 

d 

e 

/ 

Silica  .... 

36*00 

83*76 

38-40 

37*30 

37*63 

88-8a 

dlumina  .     .     . 

8300 

8&'£0 

8204 

30'93 

80-82 

Bed  oxido  of  iron 

0-16 

— 

— 

32*88 

1-08 

— 

3la^esia      .     . 

— 

— 

— 

— 

— 

044 

.Soda    .... 

26*00 

26*23 

24-47 

23*86 

3&-48 

22-03 

Potash     .     .     . 

— 

— 

— 

0-60 

— 

0-61 

Lime  .... 

— 

— 

0-32 

— 

— 

121 

Chlorine  .     .     . 

675 

6'30 

7*30 

6*97 

— 

undet. 

In  crystals,  rounded  grains,  and  granular  masses. 

White  aodalite  is  found  in  the  older  masses  ejected  by 
''esuvius,  and  in  the  modem  lavas,  in  drusy  caTitiei:)  at  Fala- 
^gonia  in  the  Val  di  Note  in  Sicily,  a  ;;reen  vfiriety  massive  and 
cryst^lized,  with  eudialyte,  arfvodsonite,  felspar,  in  a  bed  in 
mica  slate,  at  KangerdluarHuk  in  Gn^euland,  a  blue  variety 
(the  first  cancrinite)  with  felspar  and  elspolite  in  the  llmen 
mountains  in  Siberia.  Sudalite  is  also  found  in  trachyte  at 
Buden  near  Laach,  iu  syenite  at  Friedrichswam  in  Norwa 
Lichfield  in  the  State  of  Maine. 


I 

L 

1 

8aB 

I 


232.  HATJYXE.  —  Hauync;  Phillips,  Ilauv.  Dodek*.] 
edrificher  Amphigen-Spath  (in  part);  Jloha.  l£auyn  ;  Haus-j 
[laaDn,  Haidinger. 


Cubic. 


Ill,   d    on. 


400 


8XUCATCS. 


no.  M». 
an  90*^     (f  ,    .^ 

00  70     39  >^     VN, 

on  64     44  /\      *    >Xf 

dtt  HO        0 

fW  IK)        0 

da  4fi      0  \  /      ^\></ 

Combinations,     f/ff,  (/wa.     Cleavage,     d  more  or  le«s  t  ■  -^ -* 
Fracture  ooiichoiilal... uneven.     Transparent... opaoiie. 
vitreous.     Black,  brown,  grey,  blue  of  varioua  sWJes.     MreaJs 
of  the  deep  blue  varieties,  light  blue,     h  =6  6. ..60.     o  =  S'»5 
...S*60. 

Before  the  blowpipe  loses  it«  colour  and  tncltA  into  a  whit* 
blebby  glass.     Is  deeompoaed  bv   hydrochloric  acid  Iflaring  • 
jelly  of  fiiliea.     The  blue  varieties   (hnnyne  and   lapis  hzrilt) 
lose  their  colour  iu  hydrochloric  acid  and'  peld  hydror^j 
a«id  gas.     AVakT  dissolves  sulphate  of  lime  out  ot"  iapi:*  ^^- 

Analyses  of  the  brown  and  grey  vnripties,  a  =:  S'BS...St8 
(nosean),  from  the  lake  of  Laach  a,  b  by  Bt-Tginann,  r,  d  bf 
Whitney,  e  by  Varrentrapp : — 

a  b              c  d           e 

Silica 58*60  87*00  86*62  3«-6»  a&1M 

Alumina 3926  27*60  39*M  £0-43  9t*C7 

Hed  ox.  iron     .     ,     .     (ft      I'fiO  116)       0*4  0*i  — 

Oxide  mangan.      ...        lOO  0*60        —          r*  cr04 

Lime 114  8'14         1*00  Ifs*  JU 

Soda IH-fiff  13*34  38*18  3307  17'M 

Sulphuric  acid  ....  816  Ifofl         7-«e  7'1»  0'I7 

Hvdrosulphuric  acid  .     .  300       1*60        —  —  — 

C&lorine —         —  o*0l  o*6l  0*tt 

Water —         —  1  -37  l  37  1 M 

Analyses  of  the  light  blue  or  green  varietie8,  o  —  *D 

(hanyne),  /  from  Itfju-iuo  by  L.  Ginclin,  frf>ni    N  I'r 

y,  A  by  AVliilney,  i  by  A^arreutrapp,  from  Albaiio  k  '  5, 

of  the  deep  blue  variety,  o  =  2'a8...2'42,  (hM»i>  .^  ,, 

Varrentrapp : — 

f        9  h  i  U 


Silica 
Aiun 
Bed 


36*48     S4*8a        S3*M     3601      SS'ti 


01.  iron 


18  87     28*61 


380: 


»7U      37  74 


tr 


r— 

ITTN'ERITE. 

40 

\ 

f 

y 

h 

i 

I' 

/ 

Eaine      .     . 

■ 

12*00 

7-23 

7-&0 

12-55 

»*Oti 

S*£3 

Kda       .     . 

•     • 

. — 

18-67 

loss 

0-12 

U-2i 

9*00 

Potash    .     . 

, 

1S*46 

— 

— 

— 

240 

— 

Sulphuric  ncid 

12-30 

1213 

1301 

12-60 

12-98 

6-8D 

Hviiros.  ac. 

&  loss 

8*46 

^-^ 

water 

0-B2 

■^— 

0*13 

Iron  . 

— 

■■ — ■ 

— 

017 
0*68 



0*80 

Chlorine 

'    \    \ 

0-12 

In  cn'stals,  crystalliue  grains,  massiye  and  disspminated. 
The  bpown  aud  grey  variety  (nowan)  is  found  iu  volcauio^ 
Around  the  lake  of  Loaoh  in  Hlienish  PruttsiA,  and  tAk 
riideu  uoar  Laaeh.  The  light  blue  or  green  variety  (hauyne) 
found  in  ie<jlated  blocks  eoiiHiHtiiig  cliieHy  of  rhyaeolite, 
>und  the  lake  of  Laach,  tn  vei^icular  basalt  at  Niedermcndigffl 
Andemach  on  the  Khine,  in  phonolite  on  Mont  d*Or  in  V 
:e,  in  peperino  at  Marino  and  Albano  near  Rome,  in  lava 
CajKj  di  Bove,  around  Vesuvius  in  ejected  nx'ks,  in  the 
of  the  Vultur  mountain  near  Hrplfi.  The  deep  bhie  va- 
?ty  (lapis  lazuli)  occurs  mixed  with  calcite,  mica  and  pjiTnte 
the  Sljadenka  not  far  from  the  Baikal  lake,  in  the  pro- 
ices  of  Kiang-si  and  Canton  in  China,  Thibet,  Badaksclian 
Tartar^'. 


233.  ITTNEKITE.— Ittiierite;    PliilUpa.     Ittnerite;   Beu- 
dant.      Dodckaedrischcs    Amphigen-Spath   (in   part) ;    Mobs, 
ttnerit ;  Uausmauu.     Ilauyu  (in  part)  ;  llaidiuger. 

Cubic. 


Oil, 


dd 


60^ 
00 


(fig.  409.) 


CleaTsge.     d  distinct.     Fracture,  flat   conchotda]...uneTeQ. 

lalucent  on  the  edges.  Lustre  resinous  inclining  to  vitre- 
ous. Dark  bhicish-grcy,  amoke-grey,  ash-grey.  ii  =  6*6. 
O  =  2*373. ..2-377.  m 

I  In  the  matrass  yields  water.     Before  the  blowpipe  melts  H 

easily,  with  intumescence  and  evolution    of  sulphurous  acid, 

Einto  a  blebby  opatjue  glass.  Is  decomposed  by  concentrated 
hydrochloric  aciu  disengaging  hydroauJphuric  acid  and  forming 
1  jelly  of  silica.  Boiling  water  dissolves  out  sulphate  of  lime. 
I 


AnftlyBea  of  ittnerite  by  C.  Gmelin  and  Whitney  : — 

Silica S4'03 

AJuinina S8'40 

Bed  oiide  of  iron  .     .     .      0*62 


86*60 
80'14 


dinger. 

Kbombohedrnl. 


o      111, 

zone  oa. 


10 


on,  h 


ttd 
ha' 
to 

(to 

•  •* 

It  J 

sex'  4 

Cleavage,     a,  perfccl 

surfaces  fatt^.     Coffl 
•  ■■2'ie. 

Before  the  blowpipe  e 
luble  w,th  effervescence 

»«>m  t&e  Bmen   mount 
^anety.  o  —  ,^.0    j 


DI0PTA8E. 

In  crystals,  clcavablo  and  cohimnflr  masses. 

Is  found  In  cavities  in  lava  at  Bosce  Hoale  and  in  the  cavities 
of  ejected  rocks  on  Vesuvius,  and  at  Lichfield  in  the  State  of 
Maine,  the  rod  davyne  (cancrinite)  in  the  miascite  of  the  Ilmen 
mountains  in  the  Ural.  In  the  variety  lo  which  the  name 
cavolinitc  lias  been  given  the  faces  a  have  a  pearly  lustre. 

We  have  not  seen  the  reputed  da^'yne  from  Lichfield,  Maine, 
nor  from  the  Ilnieu  mountains — the  transfer  of  the  name  cau- 
crinito  to  which  latter  mineral  has  tended  to  increase  the  con- 
fusiun  of  our  nomenclature. 

LI.  DTOPTASE— Uioptasc;     Phillips,  Hnuy.      Ehombo- 
her  Smaragd-Malachit  ;    Mohs.      Dioptas ;    Ilauamami, 
Haidinger. 

BhombohedraL     ioo,Jil  =  60°  89'. 

a  on,  k  5U,  /  623,  y  726,  r  100,  f  123,  tf  Oil, 
jr  03T,  s  071,  tf  11 0  1,  t  211,  V  74S.  The  forms  k,  I, 
g,  je^z,  u,v  are  hemihedral  with  parallel  faces. 


HTDSOUS     SILICATES. 


Vl:^ 


I 


404  HYDRO  r»  aiurcjiTKt. 

Combinations,     or,  art,  art,  aru%  orje^sf^  arz'u\  ary/, 

arje^s'v\      Twin*.     Twin-fiioe  e,     Cloavajje.     r,  perfect. 
fiR'^B  r  stritttt'd  parallel  to  the  nltemntt*  LiitersectiniM  «7f 
a  striated  parallel   to  the   int^TseetionB  with  r.      i 
choidnl . . .  uneven.    Transparent . . .  tnm»liiceut.    1 , 
inclining  to  resinous,     ft  =  reeT.  fi'  ^  l'723.     Emeraiii 
Bometimes  verdigris-green.     Streak  green.     Brittle.     K  — 
Q  =  3'37.. .3-348. 

In  tho  matrass  yields  water  and  tumB  blark.  Befow  thi 
blow|>ipe  on  charcoal  becometi  black  in  the  outer  flamo,  nod  r» 
in  the  inner  Humu  without  meltiuf* ;  imparts  a  ^*cn  culimrli 
the  flanic.  With  borax  and  salt  of  phosphorus  yield*  the  » 
action  of  copper,  leaving  a  skeleton  ofsilicJi  in  the  latter.  Witl 
aodn  on  chan'oal  yields  a  head  of  copper.  Soluble  in  nitnL-  am 
hydrochloric  acids,  forming  a  jelly  of  silica.  1«  decom|x»*od  b] 
omiuouia  leaving  a  residue  of  silica. 

CuSi  +  H,    oiide  of  copper  wea,  silica  38*74,  water  WW 

Analyses  a,  b  by  Hess,  e  by  Damour : — 

a  h              c 

Silica 86-60  86-85  M-iT 

Oxide  of  copper     ....     48*89  45-10  wio 

"Water 13-29  1I*B*J  ll  *0 

Alumina —  U'SU          — 

Protoxide  of  iron  ...      300  fo  0*43 

Lime —  8*89           — 

lilafpiosia      ....                 —  0'22           — 

Carbonate  of  lime  ....      —  —  O'SS 

Is  found  in  crystals  and  massive,  in  narrow  vein»  iind 
ties  in  a  bed  of  compact  limestone,  in  the  Kiru'' 
about  100  wersts  to  the  N.  W.  f)f  the  Russian 
Kar-Karaly,  on  the  western  slope  of  the   Altyn-XulMrh 
tu wards  a  stream  called  Altyn-Szu,  a  few  wersts  U>  the 
of  its  Citnfluence  with  the  Little  Num. 

The  forms  imd  angles  are  deduced  from  the  obscrv'atii 
Kenugott,  communicated  to  the  editors  by  31r.  Lcttsom. 


236.  CHRYSOCOLLA.— Chryaocolhi;    i»  •" -- 
hydro-siliceux ;    Ilauy.       Euchromatisc'her 
Mohs.     Kieaehualochit ;  Hausmaau.    ChrjeoK^titu ;   ii:ti. 


Amorphous.       Fracturo     c<r-'^- 
translucent  ou  the  edRe».     1. 
Stifnk  green i*\i-w Vile.  SV\^v\\  \'v 


•  Itl        Hrmi-ti 


.an. 


CEBERITE. 


tine^l 


lu  the  matrass  yiclda  water.     Before  the  hlowpipe  hecoiii 
:k  in  the  outer  Hnuio,  and  it'd  in  the  inner  flame,  without 

jlting.   With  suit  of  phosphorvjs  yieldtj  the  renetioii  of  copper, 
a   skeleton  of  Hilica.     With  snda  yields  metallic  coppexyfl 

'ith  borax  in  the  outer  diimc  forms  a  green  glass  whieli.  il^l 
inner  flame,  becomes  red  with  globules  of  rerUiced  copper. 

decomiwsed  by  hydrochloric  or  nitric  acid  leaving  a  residue 

silica  in  powder. 


CuSi  +  H',    oxide  of  copper  44-85,  silica  34'80,  water  20-86. 


I 


Analyses  of  chrysocolla  from  Bogoalowsk  a  by  t.  Kobell, 
from  New  Jersey  by  Boweu,  c  from  Striimsheien  in  Norway 
Scheerer,  d  from  Frankliu  in  New  Jersey  by  Beck,  e  from 
►men'iUejyfrom  Bogoslowak,  both  by  Berthier: —  ■ 

h  e         d         e        fm 

a7'86      36-14     iOO     BoA     a&'O 
46*17      43*07     43*6      35*1      39*9 

»d  o\.  iron    ....      I'OO      —       i^oo      i*4      —       3*0 

'ater 3O*20      17'00      20-36      lUO      SH'fi      21*0 

rangue 2*io      —       —       —       i  o      ii 

Is  found  accompanying  malachite  and  other  ores  of  copper  at 
aska.  Moldawa  and  other  places  in  the  Bannt,  Heri-enf^uud 
in  Hungary,  Falken.stein  near  Sehwatz  in  the  Tyrol,  Dreyfmken 
and  KupfVrberg  in  Bohemia,  Saida  and  Schneeberg  in  Saxony, 
Bogodlowak  in  the  Ural,  Koly  wan  in  the  Altai  (pseud cm orphous 
after  oeriwaite),  Molina  and  Linares  in  Spain,  Stnimaheien  in 
Satersdalen  in  Norway,  Somer^ille  in  New  Jersey,  Cornwall, 
paeudomorphous  after  tamaintOf  Mexico,  Chile,  Burru  Burro  in 
Ufitralia. 

237.  CERERTTE.—  Cerite;  Phillips.    Cerium  oside  silieicux 
rouge ;    Hnuy.      Untheilbares    Cercr-Erz ;    Mohs.      Cererit  ; 
I       Hausmann,  Haidinger.  ^M 

In  short  six-sided  prisms.     Traces   of  cleavage.     Fraetur^l 
uneven   and   splintery.     Translucent   on   the   edges. ..opaque. 
Lustre  adamantine...  resinous.     Cove-brown ...  cherry-red,  red^^ 
dish-grey.     Streak  greyish-white.     Brittle.     H  =  6*6.     o  ^  4*^fl 
...60.  ^" 

In  the  matroeB  yields  water.  Before  the  blowpipe  infusible ; 
j  turns  yellow.  W  ith  borax  in  the  outer  flame  is  slowly  soluble 
into  a  dark  yellow  glass,  which  grows  paler  on  cooling ;  in  the 
inner  flame  shows  a  feeble  reaction  of  iron.  With  soda  melts 
into  a  dark  yellow  slag.  In  powder  is  easily  soluble  in  hydro- 
chloric acid,  leaving  a  jelly  of  silica.  ^M 

h M 


pa 


UTDSOrS    BILieXTSS. 

B8i  -f-  II',    where  R  denoted  the  protoxidpa  of  n'riiin, 
thaniuiu,  aud  didymium. 

AjudjTftCfl  of  cerorite  a  by  Vauquetio,  b  hj  HiBiager,  c  by 
Hermann : — 

«              5  o 

Carbonic  acid     ....     —          —  vaa 

Silica 17        woo  i«o« 

Pratox.  c«rium  ....    07        e8*69  s«*s& 

Ox.  lautliATiiuni ....     —          —  it'98 

Alumina '—          —  i*M 

Jied  ox.  iron 9          2*00  3*$3 

Lime 9           1*25  S*M 

Oi.  manganose ....     —          —  o*«7 

Copper —          —  trice 

Water 13           gso  9  10 


Tlio  pprcrite  analyzed  l>y  Hermann  ia  supposed  to  have  con-l 
taincd  a  mechanical  mixturo  of  carbonat-e  of  lime. 

Was  foimd  in  cryHtalu  and  graniUar  masses  in  St.  Gorm't] 
mine  tit  Kiddarhytta  in  Sweden. 

A  nuueral  containinf;  cerium  (Hermann's  oohroit)  was  fot 
by   Kliipnith  to  consist  of:  silica  S4'60,  uxido  of  corium  M' 
red  oxide  of  iron  3'60,  limo  ViS,  water  fr'oo. 


238.  SMTTHSOXITE.— Siliceons  oxide  of  zinej  Phillips, 
Ziuc  oxide  silicifere;  Hauy.  Priamatischer  Zink-Baryt ;  Mora. 
Zinkglas  ;  Hausmaun.     Ghalmel ;  Uaiilinger. 


Prismatic.  011,010=68°90';  101,001=86° 4e''6;  110,100asfil°fi<*;, 

0  100,  h  010,  C  001.  0  on,  U  021,  IT  031,  k  I09»  /  101, 
/201,  V  301,  q  601,  r  701.  m  no,  ^  310,  k  610,  9  211, 
t  231,  X  *n,  s  121,  n  341.  Tho  forms  c,  r,  u,  «r,  k^,  p,  q,  r,  t,  s,  a 
appear  to  be  genemlly  henuhedral  with  symmetric  faces;  /, » 
are  also  frcqucuily  lieniihednd,  /  or  *  and  Mio  other  combiiis* 
tions  of  beiiiihedrul  forms  being  on  opposite  sides  of  the  zooo 
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LbLoAtioaa.       tw,     aincjt\te,    amui^eU,    amu/ts\.e.f/,if^ 

'w'»\J'.e'.krn\    abnutc'Ve'wc'/xf.     Twins.     Twiu-face  e. 

a  Htmteil   pitnillcl    to  tbeir  intersei.it ion »   with  m. 

*,  wi,  both  eitaily  obtamcd.  the  latter  very  perfect,    ff, 

Fracture  uneven.     Tninsparent... translucent.    Lustre 

IS  inclining   to   a<lamiintine,  on   a   pearly.     Colourleas, 

grey,  yeliow,  brown,  green,  blue.    Streak  wliite.    Brittle, 

'0.     o  =  a*5...S"6o.     Phosphoresces  when  rubbed.    The 

pyroelectric.     Tlio  analogous  pole  being  at  the  end 

ftny  of  the  hetnihedral  forma  c\  e\  «',  w',  h\j'*y  v\  q\  r', 

ui  the    antilogous  pole  at  tho  end  which  haa  the 

d  form  <\ 

matrasa  yielda  water  and  turns  white.     Before  the 

on  charcoal  awella  and  shines  with  a  green   light, 

ith  difficulty  on  the  edges.     Alone  or  with  soda  it  de- 

"IiL'ht  sublimate.     AVith  solution  of  cobalt  becomes 

-  of  green.     AV^ith  borai  melts  into  a  clear  glasy 

opaque  on  cooling.    Is  soluble  iu  acids,  forming 

of  BxhcxL.     On  adding  amtnoniu  to  the  solution  a  precipi- 

lla  which  is  soluble  in  eiceas  of  ammoma.    ¥«rSi\a)\^ 

is  potash. 


Citrl) 


onlc  acid 


4ualv«^a  of  smithso 
/  from  K*?zbiiti;j  a,  all  by 


Silica     .     . 

Oxide  ol'ziiir.     .  go 

Oiide  of  Jt^ad  '      ; 

Wnt(>r  .     .     .     ' 
Carbonic  acid 

In   aitat^hGfl    cr^^tala 
columnar  or  zonular  mas 
la  found  ntHHIonJserlc 

mthm,  «ear  Tarnowitz  in 
"1  Poland,  Truskawize 
BJid  iiadenv^eiJer  in  Bad 
»tir^  and  the  Henrfip  H 
J-ead  biUa  in  Scotland,  F 
m  Hun^aiy,  Do^i:*zka  ai 
Spam    ^ertachii^.k  and    t 


y  *»1.  e  S12,  W  4SS,  tf  311,  A  «1,  /  ill,  k  611, 
f/  121,  /i  133.  f  1«3.  The  fonriH  ^,/  jr,  A, «,  ^,  »,  /,  «j,  6,  X' 
^uently  bomihedral  with  parallel  faces. 
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linfttions.     emg^  cn'omg^  en'&mgs^a^  cnofngd^  cfCa^d^mg, 

r'fmffh,  o<f(lotj''xftp'%c'&^  cnx'qJr'or'p'i'i'h'A'mg.  Thr 
«  ftthntt'd  |)arulU'l  to  thi?ir  iiitc'rtK*ctio!ia  w\t\\  c  M\di  p  ; 
\U*d  panlJel  to  their  Uit<;rsectiotitt  -with  ea*A\  o\^et  \ 


i 


■Ml 


U 


^10  htdboi'S  fiiiAicxTfis, 

H^M  rough.     Cloarage.     m  imperfect,  rerj  difficult  t*)  obuiii; 
m  rfttber  more  easily  obtained.     FractiirD  imperfect  conchoidal 
, .  .uneven.     Translucent...  transparent.     Luntn?  vitrcout^  rma- 
oua  on  surfaces  of  fracture.     Wtiite,  inclining  to  green,  yellow 
and  grey.     Streak  white.     Brittle,     ii  =  65.     a  =  a 
In  the   matrass   yields   water.     Before  the   blowpi 
moflces,  melts  readily  into  a  eiear  glass,  and   impart* 
colotir  to  the  flame.     Ih  soluble  in  aalt  of  phosphonis  1 
skeleton  of  silica.     In  powder  is  easily  and  completely  deoonr-' 
posed  by  hydrochloric  acid,  leaving  a  jelly  of  silica.     Alcohol 
added  to  the  solution  evaporated  to  dryness,  bums  with  a  greeu 
flame. 

■      Ca'Si  +  BSi  +  H,    silica  s&'iSj  lime  5408,  boracic  acid  tiu, 
water  6*67. 

B      Analrsefi  of  datholite  froui  Arendal  a  by  Vauquelin^  h,  e  hj 
"  HammclBheri;,  from  Andreasberg,  d  by  Stromeyer,   e  by  Dij 
Menil,/*l»y  Kammelsberg : — 

a 

Silica ' sootf 

Lime M*oo 

Boracic  acid     .    .     .    ai'67 
Water 6-60 

In  attached  oryatals;  massive,  granular,  columnar;  in  beds, 
Teins,  and  in  the  cavities  of  amygthiloidal  rocks. 

By  exposure  to  the  weather  it  loseH  its  transparency  and 
lustre,  h(t4'oines  Friable  and  at  Inst  falls  to  pieces. 

Is  found  near  Arendal  in  Norway  in  a  Ded  of  magnetite  ia 

C'n,  in  the  island  of  Uto,  near  Androasberg  in  veins  in  dia- 
and  in  veins  of  silver  ores  in  slate,  on  the  Geisulp  near 
Sonthofen  in  Bavaria  in  veins  of  calcite  in  sondatone,  on  the 
Theiss  near  Klnusen  in  the  Tyrol,  at  Niederkirchen  near 
AVolfstein  in  Hhoniali  Bavaria,  m  veins  in  serpentine  near 
Toggiona  in  Modona,  Monte  Catini  in  Tuscany  and  Reggio  in 
Italy,  Middlcfield  in  Connecticut,  Bergen  hill  in  New  Jersey 
in  greeuKtoue,  the  Salisbury  Cnigs  near  Edinburgh,  Glen  Farg 
in  Pertlishire, 

The  fonus  r,  y  were  observed  by  Mr.  Brooke.  »,  v,  «,  w,C 
occurred  in  a  erj'stal  from  Andreasberg.  In  the  figure  of  s 
crystal  of  datholite,  given  in  the  third  edition  of  Phillips, 
p.  380,  under  the  name  of  huiuboldtite,  A,  u,  <?,  e^,  a,  at,  «» y, 
yti^s  denote  respectively  the  forms  a,  y,  d,  o,  ^,J\  x,  r,  «i,  8. 

The  faces  c,  though  bright,  are  frequently  very  uneven,  and    i 
^k  incapable  of  affording  good  measurements  with  the  reflectiTf  J 
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Roniomotcr.  This  circumatance  and  the  occurrence  of  homi- 
hedral  forms  have  been  the  occasion  of  the  Mparation  of  datho- 
lito  into  two  species  and  tho  placing  one  of  them  under  the 
oblique  system.  The  meaaurementfl  of  good  crystaU,  however, 
reconcile  these  forms  and  show  that  they  are  both  prismatic. 
It  appears  also  from  llnidinger*8  observations  that  the  aiea  of 
optical  eUsticitr  are  parallel  to  the  intersections  of  the  faces 
0,  bf  c.  This  fact  is  consistent  with  the  suppositioa  that  the 
crystals  are  prismatic. 

Botryolite,  supposed  by  sonio  mineralogists  to  constitute  a 
distinct  species,  according  to  Breithaupt,  is  merely  an  amorphous 
variety  of  datholite.  It  occurs  iu  fibrous  rcniform  masses,  of  a 
white,  grey  or  red  colour,  with  calcito,  quartz,  tourmaline  aud 
pyrite,  in  a  bed  of  magnetite  in  gneiss  in  the  Oestre-KjcTdie 
mine  near  Arendal.  H  —  6*0.. .6'5.  o  =  2-886. ..2-901,  Che- 
mical characters  the  same  as  those  of  datholite.  Analyses  of 
botrj'olite,  not  quite  free  from  a  mechanical  admixture  of  cal- 
cite,  by  Eammelsberg,  who  considei's  it  to  differ  essentially  from 
datholite,  and  to  contain  two  equivalents  of  water,  on  which 
supposition  however  the  water  ought  to  amount  to  W6  per 
cent. 

Silica 30*00               S6-39 

Lime 35*2i            W27 

Boradc  acid 1931            18*34 

Water 8*03  not  det. 

Alumina  and  red  oxide  of  iron   .  —               077 


I 
I 


240.  PICROSMCTE,  —  Picrosmine ;  Dufrenoy.  Prisma- 
tischer  Pikroamin-Steatit ;  Mohs.  Pikrosminj  Hausmaon, 
Haidinger. 

Prismatic.  011,010=58*^5*';  101,001=16°  48*;   110,100=63'^  20  . 
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Geavage.  o,  very  perfect ;  i,  less  perfect ;  e,  less  perfect ; 
w,  least  perfect.  Fracture  uneven.  Translucent  on  the  edges 
...opaque.     Lustre,  ua  a  pearly,  on  the  other  iaoes  iucUmug  to 

T  2 


il2  ^OBOUfl   SILICATES. 

▼itreous.  GroeQbh-whito...blackiflh-f;roen.   Streak  white.  Vcrr 
tectile.  Yields  an  argillaceous  odour  when  moietened.    H  =  ri 

...so.      a  SS-69...8-66. 

In  the  nmtnuis  yields  water  and  turns  black.  Before  tU 
bloMTfuw*  bocunu's  white  and  bard,  but  doeti  not  tuelt.  ATith 
borux  msi'H  into  a  transparent  bi^ud.  Ih  auluble  in  salt  uf  pltot- 
phoriis  leaving  a  skeleton  of  silica.  With  solution  of  cobalt 
Decumea  red. 

sMgSi  +  H,    magnesia  3001,  silica  fi£'OS,  water  8*04. 

Analysis  of  picrosmine  from  Presnitz  bj  Magnus : — 

Silica C4-M 

Magnosia M'ns 

Alumina 0*7f 

Bed  oxide  of  iron 1'40  i 

Protoxide  of  manganese    .     .     .      0'49 
Water  and  some  ammonia     .     .      7*30 

In  ffMind   in   cr^'st^dline  niaeses,  columnar  or  gmnular,  in  %1 

b«'il  lit  llu»  iron  tnino  of  Engt'lsburg  near  Pro.'*nitK  in  Bohcmi^i 
on  till?  (iruinor  in  the  T^toI  in  talcose  or  cliloritic  aUte,  Dor 
W^aldiioim  in  8axony  in  veins  in  s<'rpentine. 


241.  TIinillTE.— Thorite ;  Boudant.    Thorit ;  Mobs, 
mazin,  liaiJiu^er. 

Fracture  conchoidal.    Lustre  vitreous.     Black.     Streak  6nA 
brown.     Brittle,     h  =  4-6.     o  =  4tf3. 

lufiiaiblo  bft'upo  the  blowpipe.    ICasily  solublo  in  borax,  for*! 
ing  a  glass  culoured  by  iron  ;  on  the  addition  of  nitre  yields  it 
reaction  of  manganese.      Before  ignition  gehitinizea  in  h] 
ohlorio  acid  ;  after  ignition  is  but  slightly  acted  upon  by  it. 

Tb'Si  +  IP. 


Analysts  by  Berzelius : — 

Silica      .... 

Thorine  .... 

Lime      .... 

Bed  oxide  of  iron 

Oxide  of  maugauese 

Mftgncsirt    .     .     . 

Oxide  of  uranium 

Oxide  of  lead   . 

Oxide  of  tin     .     . 


IB'BS 

6701 

8-58 

8-40 

8*39 

o-as 

0-80 
0*01 


TRITOMITS.  413 

Potash O'll 

Soda O'lo 

Aliunina 0'04 

"Water 9*B0 

Insoluble  matter  ....  170 

Ts  found  with  brovm  mesotype  (bergTiianiiite)  on  the  ishin! 
of  Lovo  near  Brevig  in  Norway. 


24r2.  TBITOMITE.— Tritomit ;  "Weihye. 

Cubic. 

o    111.    The  form  0  b  bemihedral  with  inclined  faces. 

M  FIO.  421, 

y  60^  109**  S8' 

The  faces  dull.  Cleavage  not  observ- 
able. Fracture  conchoidal.  Opaque... 
Iranfilucent  on  the  edges.  Lustre  vitre- 
ous, inclining  to  metallic  on  the  surface 
of  fracture.  Dark  brown.  Streak  yel- 
lowish-brown.    Very  brittle,     u  ^  6'fi.     Q  =  4*16.. .4*00. 

In  the  matraes  yields  water  and  traces  of  fluorine.  Becomes 
white  before  the  blowpipe  and  cracks.  AVith  borax  in  the 
outer  fiatrie  forms  a  reddish-yellow  glass,  which  becomes  colour- 
less on  cooling.  In  powder  is  decomposed  by  hydrochloric 
acid,  leaving  a  jelly  of  silica. 

Approximate  analysis  of  a  small  quantity  by  Berlin  : — 

Silica 2013 

Oxide  of  cerium 4O'S0 

Oxide  of  lanthanium 16*11 

Lime 6'16 

Alumina s-24 

Tttria 0'4fl 

Magnesia 0*22 

Soda I'M 

Protoxide  of  iron 1-63 

Manganese,  copper,  tin,  scheelium     .  4*63 

L06S  by  ignition 7*66 

Ta  found  in  single  imbedded  crystals  in  the  island  of  Lamo 
neap  Brevig  in  Norway,  in  a  coarse-grained  syenite  with  leuco-    _ 
phone,  mosandrite,  katapleiite,  &c.  ■ 

1^ If! J 
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243.  KATAPLEIITE.— Kfltapleiit ;  Wetbr«. 

Cleavage  in  one  direction,  perfect.  Tncture  S] 
Opaque... translucent  on  the  edges.  LuBtre  vitreouay 
Light  yellowish-brown.     Streak  yellow,     n  =r  a-o.     a 

Melts  easily  into  a  white  enamel  before  the  blowpipe.     1 
solves  in  borax  into  a  transparent  colourleas  giaae.     Witbj 
tion  of  cobalt  becomes  blue.      In   powder  is  decom] 
hydrochloric  acid  Tv-ithout  forming  a  jelly. 

Analyses  by  Sjogren  : — 

Silica 46-83  M'St 

Zirconin SO'Sl  20*33 

Alumina O-IS  140 

Soda in-M  lO'oa 

Lime  .......  3'ai  4*60 

Protoxide  of  iron  .     .     .  O'es  0*40 

Water 8'fl8  8*06 

Is  found  in  coarse-grained  syenite  with  mosandrit^, 

phane,  zircon,  tegyrine,  tritomitei  Ac,,  in  the  island  of 
near  Brevifj. 

The  earth  called  zirconia  agrees  perfectly  in  its  cl 
with  the  earth  in  the  zircons  from  Fnedrichawaru. 


244.  ANTHOSIDEEITE.— Anthoaiderit ;  Hai 
dinger. 

Fibrous.  Opaque.  Lustre ailky.  Ochre-yellow... yei 
brown.  Streak  the  samOr  lighter.  Yory  tough,  h 
G  ^  ao. 

Before  the  blowpipe  melts  ^ith  difficulty  into  an 
magnetic  slag.     Is  decomjiosed  by  hydroohlurio  acid, 

JPeSi*  +  IL 

Analyses  by  Schnedcmuum : — 

Silica eru  M-o9 

S«d  oxide  of  iron      ....  Dir.a  a£'M 

"Water »'d«  s'M 

Is  found   with   magnetite  at   Antonio   Pereira,    in 
Gcraes  in  the  Brazils. 


245.  KEOKYDOLITK.— KrokydoJitUi  ALoha,  i; 
iLudinger. 


«■ 


PAKILN'ITE. 
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like  aebestus.  Hie  Ebres  are  very  tough,  elastic  and  flexible. 
In  thin  filumenta  trunsluceat.  LuKtra  silk}'.  Judigo-blue. 
Streak  lavender- blue,     u  =  4-0...4S.     o  =  8fi...3-3. 

In  the  matrosti  }'iclda  water,  and  becomes  red.  Before  the 
blo\rpipo  melts  caaily  i«to  a  briglit,  black,  magnetic  bead. 
Thin  fibres  melt  in  the  flame  of  a  spirit  lamp.  \Vith 
borax  melts  eaisLlv  into  an  olive-green  glass.  In  salt  of  phos- 
phorus leaves  a  skeletou  of  silica.  Not  sensiblj  acted  upon  by 
acids.  ! 

Aualvses  by  Stromeyer  of  fibrous  and  earthy  varieties  from. 
Oranje  River:  — 

Silica 5081  6l*e4 

Protoxide  of  iron      ....     33'»ti  34  38 

Oridt*  of  manganese       ...      017  0*08 

Magnesia 9'33  2*di 

Lime oofl  o-06 

kSoda 7*03  711 

Water fifiS  4oi 

Is  found  with  magnetite  near  Oninje  River  in  South  Africa ; 
_  Stavarn  in   Norway   in  zircon -syenite  ;    in   Greenland ;   at 

Ouiling  in  Salzburg  with  quartz  in  gypsum, 

2*6.  KAEPHOLITE.— Kar^holite;  Phillips,  liauy.  Kar- 
pboUth  ;  Mohsj  Hausmann,  Haidinger. 

In  aggregations  of  acicular  and  capillary  crystals.  Feebly 

kmnsluc<!Ut... opaque.      Liiatrc    vitreous,   LncUuing   to  pearly. 
Yellow.     Streak  white,     h  =  6'0...B'6.     g  =  2-83o. 

In  the  matraas  yields  water,  and  a  trace  of  fluorine.  Before 

blo\«pij>e  iutuiuesoes  aixd  melts  into  a  brown  slag.  AVith 

lx  in  the  outer  flame  forms  a  purple  glass.    Is  scarcely  acted 

upon  by  hydrochloric  acid. 

Asalysee  by  Steinmann  and  Stromeyer : — 

Silica 87*63  3A-1S 

Alumina £0*47  26  07 

Oxide  of  manganese  An      .     .  18'3S  leie 

Bed  oxide  of  iron      ....  627  fo      820 

Lime —  027 

AVater 11-33  1078 

U)drofluQric  acid      ....  —  l*i7 

la  found  with  fluor  in  granite  at  Schlackcnwold  in  Bohemia. 


247.  PBEIIXITE.- 

iphaoSpntb ;  Moitg. 


■Jhrehnite;  Phillips,  Hauy.     AxototM 
Frehuit;  Ilausraann,  HniAmgeT. 

T    4 
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HTDBOCS    BILICATIS. 


Priamatic.    011,010  =  *4°  68';  101,001 =40** »';  110,100= 

a    100,    b    010,    c    001,   ft    on,    v    oia,    o    401,    m 
r    44S,   #441.    #  taruicates  the  edge  mr. 


he 

©0° 

y 

ca 

90 

0 

ab 

90 

0 

nc 

46 

7 

ve 

S6 

40 

oe 

73 

30 

ma 

49 

&s 

mb 

40 

8 

mm 

80 

4 

ra 

66 

S 

rh 

48 

20 

re 

60 

IS 

9C 

79 

18 

olem^ 


Combinations.  cm.a,  cma.o,  cnomah^  crmrmh.  TbeGwM 
ated  parallel  to  their  intersecrione  with  n  and  0  ;  a, 
panillol  to  their  interset'tions  with  r.  Cleavage.  *,  tol 
(ect ;  w,  far  less  perfect.  Fracture  uneven.  8<'mJ-tn 
tniutilucent.  Lustre  vitreous  ;  e,  penrly.  Various 
light  green.  Streak  white.  Bnttlc.  H  =  e'0...T0. 
2'fl2...3'01.  Pvroelwtric,  the  analogous  poles  being  in 
midille  of  the  faees  e,  and  the  antilogous  poles  at  tbe 
tremities  of  a  diagonal  parallel  to  the  edge  ac. 

In    the    matrass    yields   water   without   becoming 
Fuses  before  the  blowpipe  with  intumescenoc  into 
glass.     In  powder  only  partially  soluble  in  hydrocl" 
After  ignition  is  eompletely  decomposed  by  hyi' 
forming  a  jelly  of  silica. 

aCaSi  +  AlSi  +  II,    silica  44*fi7,  Alamina  34*67,  limo^ 
water  4*33. 


Analyses  of  prehnite  a  from  Batsc^iinscs.  ^  from 

Gi^hlcMi,  c*  from  .tulelfore,  </fn  1    *'       '  '  '^    m  Oumi 

nil  by  AValnifitedt, /Vtoto^'  ^-naultj 

iiodflutliid  iu  tbo  lUr»\i^  ^kavuun^.— 


AOALMATOT.ITE. 
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/ 


4S-00      4S-S7      43  03      44-71      44*10      44-fiO      44'74 


AluinioA 
Red  ox.  iron 
Lime      .     . 
Ox.  moDg.  . 
Water   .     . 


SS-95  91*60 

2*00  S'OO 

aH-i)0  Sfl'50 

0-3fi  0*26 

400  4-62 


10'30 
«-81 

2638 
0-15 
4*43 


S3-D9 

1  So 

36*41 

019 
4-46 


34-20 

0-74 

26*43 

4-18 


33'4-i  1806 

4-61  7'38 

23*47  S7'0B 

Xft  1  03 

4-44  4-13 


In  attached  cn'Htals,  frequently  united  by  the  faces  c  so  m 
to  form  fan-t*hai)ed  proups  with  curved  faces ;  fibroua,  globular 
and  reniforra ;  massive ;  pseudomorphoufl  al'ter  analeimc  tmd 
leonhardite-  In  granite,  greenstone,  crystalline  alato  rocks,  in 
the  ca^Hties  of  trap  rock». 

Is  found  at  Bourg  d'Oisana  in  Dauphirn5j  at  Ratschinges 
near  Sterzing,  the  Seissoralp,  and  Mount  Monr.oni  in  the  Faa- 
sathal  in  the  Tyrol,  Luz  and  Bareges  in  the  Pvrenees,  Mont 
Bliuac,  St.  Gotthardt,  Schwarzcnberg  in  Sa:touy,  the  Saualp  and 
othor  places  in  rarintliia,  Reichenbach  near  Oberstein  iu  the 
Palatinate,  the  Hapz,  Norway,  Sweden,  Massachusetts,  the 
coautn'  of  the  Namnquas  in  South  Africa,  in  Scotland  in  trap 
neax  Dumbarton,  Ilartfieid  Mosa  near  Paisley,  Friskie  Hall 
near  Glasgow,  the  Castle  rock  and  Salisbury  Craga  near  Edin- 
burgh, the  iftlanda  of  Mull  and  Skye,  in  England  at  Woodford 
in  Gloucesterbhire,  Stafibrdshire,  B<}tallaek  near  the  Land's 
End. 


248.  AGALMATOLITE.— Agalmatolite  ;  Phillips.  Talc 
glaphique  :  Hauy.  Uiilheillmrer  Glyphin-Steatit  ;  Mobs. 
Agklmatolith ;  Uausmaun,  Haidinger. 

Fracture  splintery,  iineTon.  White,  pale  grey,  green,  yellow, 
fleah-red.  Streak  whito,  shining.  Slightly  brittle,  almost 
sectile.     Unctuous,     h  =  3*o.     o  =  276. ..286. 

In  the  nintTJiss  yields  water.  Before  the  blowpipe  becomes 
white  and  njelts  only  on  the  thinnest  edges.  With  borax 
melts  with  intuines(.vnce  into  a  colourless  globule.  Is  decom- 
posed by  hot  sulphuric  acid,  leaving  a  residue  of  silica. 

Analyses  of  agalmatolite  a  from  China,  h  from  Nagyag,  both 
by  Klaproth,  r,  f^  from  China  by  Jolui,  e  of  oiikosine  from 
Potaegen  by  y.  Kobell : — 


Silica      ...  S4*6<) 

Alumina     ,     .     .     .     .     s^yoo 
Oijtie  of  iron       .     .      .       v7S 

T 


&»'0 

66*60 

66'6Q 

hfih% 

33-0 

»0*0(» 

a\"OQ 

T6Vft% 

0*6 

1*00 

\'a5 

VW 
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Potash 

Lime 

Water 


HYDBOrS   8rn.TCJlTEfl. 


a 

6'S5 


4*00 


b 

to 
aoo 


c 

6-S6 
6'oU 


d 

fi'OO 
6  00 


rtt 
r«s 

4-M) 


Is  found  in  China,  on  the  Ochsenkopf  near  Schwaraenberg 
in  Saxony,  at  Nngyag  in  Hungary.  Onkosine  is  found  in 
apple-green  round  masses  in  dolomite  at  Fossegeu  near  Jam&- 
vcg  in  Lungau  in  Sabburg. 


^r^ 


249.  SOAPSTOJh^-— 5oapstone;  Phillips.    Pierre  de 
Beudont.   PsGudomorplicr  Glyphin-StcAtit ;  Mobs.  SeifciUftainT 
Hausmann.     Stcatit ;  liaidingor. 

Fracture  splintcir... uneven.  Trausluoeni  oa  the  cdgcfr 
Dull.  YcUowish-wnite,  grcyish-vchite,  blueiah-grey.  Strnak 
shining.     Unctuous.     Soctile,     n  =  1*6.     o  =  S'S«6. 

In  the  matrass  yields  vater.  Before  the  blowpipe  molta  xnte 
a  colourless  blebby  glass.  la  completely  decomposed  by  n^ 
phuric  acid. 

Analyses  of  soapstone  &om  Cornwall  by  Klaprotb  and  3tiq> 
berg:— 

^^L  8ilicu 4500 

^^^^^  Alumina D-2& 

^^^^K  Bed  oxide  of  iron     ...  I  00 

^^^^^B  Magnesia fi4'7& 

^^^^^B  

^^^^K  Potash 

^V  Water iBoo 

t  Is 

I        Chee 


468 
8*0 

0-4 

0-7 
110 


Is  found  in  a  vein  of  serpentine  at  the  Lizard  aud  &ear 
Cheesewring  at  St.  Clear  in  ComwalL 


250.  OTTKELITE.— OttreUt ;  Hausmann,  Haidingw. 

In  six-sided  prisms.     Cleavage;   perpendicuhir  to  the 
of   the  prism,   perfect.      Fracture   uneven,      In    thin 

translucent.     Lustre,  on  tin-    '  '  is*  inclinin? 

to  waxy.     Greyish-black,  im  ;ik  girriift- 

white.     Scratches  glass,     o  =  4  4. 

Ill  the  matrass  yields  water.      Beforp  th^  blowptpc  nA 
with  dilhculty  into  a  block    \nu: 

•hows  tlie  colour  of  iron.     Witb  -.i.-^ 

In  powder  is  acted  on  by  hot  sulphuric  acid. 

8B6i  +  Al*8i*  -^^*,  ^V«Wi^SftiSt,VLSL, 


BASTTTZ. 


41d 


by  DamouT: — 

Bilioa 43-69  43*34 

Alumiua 23*89  24'd3 

Protoxide  of  iron    .     .     .     ie*81  1872 
Protoxide  of  moiiganesc  .       8*09  6*18 

Water 6*«3  6'6fl 

found  in  small  crystab  imbedded  in  clay  idate  at  Ottrez 
[caar  Stavelot  on  the  firoutier  of  Luxemburg. 


] 


1.  BASTITE.— Scbiller  spar;  Phillips.  I>iallage  m6tal- 
loide;  llauy.  Diotonier  Schiller-Spath ;  Moha.  ScbUIcretein  ; 
Hausmann.     Bastit ;  Haidinger. 

Cleavage,  very  perfect  in  one  direction ;  imperfect  in  a  second 
direction;  traces  in  other  directions.  Fracture  uneven  and 
splintery.  In  thin  leaves  tranalucent.  Luatre  pearly,  inelining 
to  adamantine  on  the  cleavage  planes.  Olive  and  pistacio- 
green,  passing  into  brown  and  yellow.  Streak  greenish-white. 
H  =  3"5...4o.     a  ^  3e...a'ti. 

In  the  matrass  yields  water.  Before  the  blow])lpe  becomee 
lirowii  and  magnetic,  but  melts  only  on  the  edges  of  the 
thinnest  splinters.  With  borax  forms  a  glass  which  while  hot 
ahovrs  the  colour  of  iron,  and  when  cold  tliut  of  chrome.  Com- 
pletely decomposed  by  sulphuric  acid  ;  imperfectly  by  hydro- 
c  acid. 


Si  +  MgH*,    where  B  is  Mg,  Ca,  Fe. 


lysea  of  cxystaUino  baatite  from  the  Ilarz  o,  6,  of  a  com- 


:t  rane 


ea  01  ciT 
tyc,all 


by  Kohler : — 


Silica 43-90 

Magnesia 25*80 

Lime 2*64 

Protoxide  of  iron  ....  13'02 

Protoxide  of  mangan.  0*63 

Oxide  of  chrome    .     .     .     .       • — 

AJnmina       ......       1*28 

Water 12 '43 


h 

43*07 

saifl 

2*76 
1091 
0*67 
S*37 
1*73 
12-43 


42*36 

3S'(K) 

003 

irsT 

o-a« 

a-18 

19*07 


a  and  o  tb«  protoxide  of  iron  include*  some  oxide  of 

crystalline  plates  imbedded  in  tlie  massive  variety,  mtVvft 
of  the  JhiBte  and  other  phcea  in  t\ic  \VDin.\)xn^ 
y&  the  Hnrz. 

T  fl 


HTBBOira  8II.ICATB8. 


I 


I 
I 


» 


StnH 


252.  SEEPENTDTE.— Serpentine;  Phillips.  Hauj.  IW 
matisober  Serppntin-Stcatit ;  Mohs.  Serpentin ;  Hausmmu, 
Haidinger. 

Fracture  flat  concboidal,  aplintery,  tmeven.     Trmsluccni 
opaque.      Lustre   resinous,   feeble... dulL      Green  of  ti 
BnndoB,  usually  dull,  passing  into  yellow  and   grey. 
white,  shining.     Sectilc.     n  =  S'O.     G  =•  3*47...a'flo. 

In  the  matrass  vii'lds  water,  and  turns  hlack.      Before 
blowpipe  turns  white,  and  melts  with  difficulty  on  the  thinnert 
edges.     Dissolves   slowly  in  boras.     AVith  solution  of  co^ 
becomes  pale  red.     In  powder  is  completely  decomposed 
hydrochloric  acid,  and  yet  more  readily  by  sulphuric  acii 

sMgSi  -f  MgH*,    part  of  the  magnesia  being  replnoed 
protoxide  of  iron. 

Analyses  of  serpentine  a  from  Fablmi,  h  fibrous  (picrol 
from  Taberg,  c  from  Swardsjo,  d  i'ntm  Salila,  <•  from  Mi 
setts, /from  Hoboken,  all  by  Lychuell: — 

oho 

4008      41*58 


Silica  .  . 
Alumina 
Protox.  iron 
Mngnesia  . 
WaUT  .  . 
Bitumen  and  c 


41-95 

0'37 

S'23 

40*64 

11-68 

3-43 


0*73 

8-79 

33-44 

1S-8Q 

1-73 


817 
42-41 
11*20 

2-38 


d  0 

i9'16  4S'>0 

red  ox.  iron 

106  624 

42*36  4O'O0 

1283  11  IS 

1-03         


Analyses  of  scq)ontine  ff  from  Oomoschit  near  Kat 
burg  by  Schaft'gutscb.  h  from  Fahlun  by  Jordan,  i  by  A1 
k  from  GuUsjiJ  in  "Wennland  by  Mofimidcr,  /  fibrous  (j 
from  Philipstad  in  "Wermland  by  Stromeyer,  m  pseudoi 
in  the  form  of  olivine,  from  Suaniiu  by  Hortwiul : — 


Silica  .     . 
Alumina  . 
Protox.  iron 
Magnesia 
Water 
Carbon,  ac. 


y 

4378 

0-81 

61 1 

37-72 

11-63 


k 

40*39 

8-83 

4r?0 

13*64 


40-59 

0'91 

801 

43*06 

13'«« 

030 


42-8i 
(Md 

44*20 

12-38 

0-88 


4t-ee 
s-as] 

4* 

37ia 

I4  7»l 


Analyses  of  serpentine  n  from  Snarum  b\  "-  " 
the  TaloT  copper  mine  in  the  Ural,  o  =  8 
from  Textw!  m  Lancaster  couuty  Pennsylvania,  «.  = 
Rammelsbergr    q    from    Schwarzenhf^r;    in    Sit^-.Tir. 
morjihous  in  the  fonn  of  garnet,  b}    ' 
o  ^  a-67,  by  licnnonn^'s  ^r«\xvNViNsv  '\. 

Delesse : — 


9 

i'C4TJ 


^^m 

8KBF 

ETTTIXE 

' 

421 

^^ 

ft 

0 

P 

7 

r 

« 

SOieft      . 

40' 71 

\0'80 

4370 

41'&0 

40-21 

41-34 

Altt&iinft 

3 '39 

3*03 

.— 

— 

1-82 

8-33 

Protox.  trot! 

2*3 

2-20 

8-06 

410 

»:3 

654 

Protxa.  man«;nn.    . 

— 

O'sn 

— 

O'oO 

— 

— 

^(Agnesia     . 

.      iV*S 

40-50 

41-03 

40'34 

36-09 

37fll 

Lime 

— 

0-13 

(-<. 

0*43) 

— 

— 

Water     .... 

.      12*61 

IS'Oa 

ia-47 

12-87 

1376 

12-(M} 

Analyses  of  serpentme  t  from  Nnnzenbacb  near  DiUenhurg 
br  Schiinbel,  u  from  Kiehmond  in  New  York  by  T3crk,  v  from 
&re  Hills  by  VaniLxem,  ir,  x  (rotinalite),  o  =  2-476.  ..3-626, 
from  Grocuville  iu  Caundu,  y  from  Grand  Calumet  ibluud,  uU 
by  T.  8.  Hunt :— 


t 

U 

V 

IT 

S 

y 

saicft  .... 

41 '70 

4) '00 

42 -fie 

S9'34 

40*10 

41*20 

^Inyninft      • 

7-04 

c 

0-87 

— 

— 

— . 

ProtoL  iron 

26-06 

1-86 

116 

Fe    180 

190 

0*80 

Magnesia 

10*20 

41-26 

40"00 

4302 

41-66 

43*62 

3'34 

2-39 

— 

DOdik 

0-90 

— 

Water      . 

11*68 

13*60 

16-11 

16O0 

16-00 

16-40 

Analyses  of  the  fibrous  varieties  z  from  Relebcnstein  (chry- 
•otile)  by  v,  Kobell,  «  from  Ke iobenstoin  (metaxite)  by  Delesse, 
fi  metan  of  t^o  analyses  of  nietuxih*  by  Kiihn,  y  from  the 
Vosges,  o  ^  2*319,  by  Delesse,  i  from  Baltimore  (baltiinorite) 
by  TboTUBon,  <  from  ZoblitZi  a  as  3*d0...3'6&,  by  C.  Sehmidt: — 


ff 

a 

ft 

y 

I 

e 

ffilicn 

43'60 

421 

43*08 

41*68 

40*96 

4370 

Aliituixia   .... 

0*40 

0*4 



0-43 

1-60 

2*7« 

Magnesia       .     .     . 

4*)'00 

41*9 

40'B0 

42-61 

S4-70 

89-96 

Protoxide  of  iron    . 

2*08 

3-0 

2*27 

l'fl9 

10*05 

10*03 

&.da 

— 

— 

— 

— 

— 

1-98 

Water 

13*80 

18"B 

12-66 

13-70 

12*60 

12*27 

A  small  quantity  of  chrome  wns  found  in  serpen tioe  &oni'| 
26blit£  by  Valentine  Rose,  in  serpentine  fronj   Hoboken  by 
Nuttol,  and  in  8er(wntine  from  Vermont  by  Jackson. 

Ot'oiirs  in  compact  and  fibrous  mjissca  forming  rocks  and  in 
bedii  in  slate,  in  veins,  psoudomorphuus  in  the  funu  of  olivine, 
garnet,  uu^ite,  auiphibole. 

Is  fnund  in  Siuony,  IJohemin,  Moravia,  Austria,  Stiria,  Salx- 
borg,  the  Tyrol,  Hungary.  SiU-sia,  Itiily.  Corsica,  Norway 
8wrdi:n,  Silwria,  the  United  States,  Eugland,  ftcoV\ttft«V.  ^\i 
dearalilff  vane(j  (m&mjoUto)  is  found  in  aerpeuUne  ^ovca  nX 


2  UtSBOUS   SIUCA.TE8. 


Hobokon  iu  New  Jertej,  and  on  Mie  Bare  Uills  noar  Baltimore 
in  tlio  United  States.  Fibrous  varieties  are  found  at  BeieHeD- 
in  in  Silosia  in  compact  Beq>entine,  Tabere  in  Sweden,  Billi> 
Wkore  iu  the  United  Statea,  and  in  the  Hareburg  Foreat  iu  the 
Harz. 


H|te 

P«ko 


^    258.    WORTHITE.— Wa>rthite;     DufW-noy.      "Worthitj 
Tlausmann. 

Clearable  in  one  direction.  Feebly  trmnaluoeDt.  LuBtn 
(learly.     White,     ii  =  70... 76.     o  =s  so. 

In  the  matrass  yields  water.  Infusible  before  the  blowpipe. 
With  solution  of  cobalt  becomes  blue.     Not  soluble  iu  acii 

^Al*8i'  +  H». 
Aimlysea  by  Hess  :  — 
Silica 40*66  il'OD 

Alumina £A'60  6203 

m         Magnesia I'oo  0*70 

P        Water 4-oa  «'«3 

In 
im 

254.  ANTIGORITE.— Antigorite;  Dufr^noy.  Antigorit; 
Hausniauu,  Haidingor. 

Cleavage  in  one  direction.  Transparent,.,  translucent.  Lustre 
feeble.  Has  two  optic  axes.  Green.  Streak  white,  shimng 
feebly,     u  =  ss,     o  =  a*fla. 

In  the  matrass  yields  water.  Before  the  blowpipe  melts  ou 
the  edges  of  very  thin  splinters  into  a  yoUowish-brown  enamd. 
Is  decomposed  with  difficulty  by  hydrochloric  acid,  leaving  tlt« 
silica  iu  nocks.     Is  more  readily  decomposed  by  sulphuric  acid. 


In  pcbblos  conijisting  of  granular  and  colunmar  aggregations,  I 
m  the  neighbourhood  of  St.  Petersburg. 


8BSi  +  MgH,    where  B  is  Mg  and  Fe. 


■     8B 

H    Analyses  by  Schweizer : — 

B  Silica 46*M  4618 

^B  Magnesia 84'8«  Sft'lS 

^^^^  Protoxide  of  iron    ,     .     .     18'0«  1S*68 

^^^H  Alumina 9*08  i-fiv 

^^^V  Water 870  S'70 

^Riedj 


Is  found  in  the  volley  of  Autigorio  near  Dome  d^OssoSa 
edmont. 


CEOJfSTEDTrrE. 
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STrLPXOlklELANi;.— StilpnomeUn  ;    Mohs,    Huus- 
Raidinger. 

thombobedral. 
cleavage. 

o,  perfect.     Opaque.     Lustre  vitreous,  inclining 
pwirlv.    Bliick-.-blnokish-gT^eu.     Streak  olive-green... groen- 
iab-gpey.     Rather  brittle,     u  =  8-O...40.     o  ^  s*o...3*4. 

In  the  matni«»  yields  water.  Before  the  blowpipe  melts 
into  a  black  magnetic  globule.  Completely  soluble  in  borax, 
imparting  to  it  the  eolour  of  iron.  Imperfectly  decorapoaed  by 
acids. 


Analyses  by  Bammelsberg : — 


Pp 

i 


Silica 43*10 

Alumina     .... 
Protoxide  of  iron 

agnesia  .... 

me 

btaah 

ater 


B'le 

37  05 
3-34 
110 

606 


40 '60 
710 

3388 
1-80 
0-30 

7 '00 


46-43 

-W-17 

fi'ds 

6-88 

85 '38 

3G*89 

1-68 

297 

018 

— 

— 

075 

0-98 

8-73 

In  CTk'stalline  and  granular  masses,  and  disseminated. 

Is  found  with  calcite,  i^uartz,  inaroasite,  pyrite  in  clay  slate 
Obergrund  near  Zuckmajitel  and  at  Spucheudorf  near  Benisch 
in  Silesia. 


>KEon 


6.  CEONSTEDTITE.— Cronstedtite ;   Phillips,  Beudant. 
omboedriscber  Melan-GLuumer ;  Mohs.    Cronstedtit ;  Haua- 
jnA&n,  Uaidingor. 

Shombo  h  edral . 

c    in,  A    2TT,  r    100.    The  forma  o,  r  skre  sometimes  hemi- 
with  inclined  faces. 


PI&.  4^4. 


no.  4SS. 


ho 

W 


BO 


ibinations.    o5,  oV* 
p,  perfect ;  6, 
o,   smooth  ; 
faces  h  striiitcd  pa- 
lel  to  their  iut^^ruections  with  each  other.     Translucent... 
lue.     Lustre  vitreous,  bright.     Bla4'k.     Strrak  diirk  leefc- 
Brittlo.      In  rer/  thin   leaves   &exib\e   un«V  «\uftAs:. 


1 


Silica      . 
Bed  oxide  0 
Protoxide  oi 

Oxide  of  ma 
Magnesia 
"Water     .     . 

In  crystals,  reiiiform,  co 
Is  found  at  Przibram  in 
wall,  and  the  variety  \N-ith 
at  Conghouas  do  Carapo 
chalybite,  and  in  Chile. 


257.  CLINTONITE.— 

lonit ;  Haidinger. 

Ehombohcdral. 
0    m   cleavage. 

Cleavage,     o,  perfect, 
parent.     Lustre  on  the  eh 
pearly,  bright.     Yellow... b 
aoi...8io. 

Infusible  before  the  blo^ 
dear  glass.  Is  decomposec 
iog  a  residue  of  silica.  I 
phtiric  acid,  but  not  in  hydj 


PTBOPITTLLITE. 


Liine   .... 
Prototide  af  iron 
Soda     .     . 
Water       .     . 


107 
60 

36 


13  "SO 

OOl 
4-33 


18-S 

4'3 

K 

8-0 


Vc 


4-00 

a-eo 

0-57 
30 


OocnrB  in  six-sldod  plates  and  ^Tanidar  masses.     The  varfet 

called    lanthophyllite   is    found    near   Slatoust   in    tbe   Ural 

CUntonite   ie   found    in   limestone   at  Amity  iu   New   York. 

Erandidite  at  Monzoni  in  the  Fassathol  in  the  Tyrol. 


258.  MASOXITE.— Chloritspath  ;  Mohs.  CWoritoid ;  Ha 
lann,  Haidiuger.     Maaouite  ;  Jockaun. 

Cleavage  in  one  direction,  ven-  perfect.  In  thin  leaves  trans-' 
lucent.  Lustre  pearly.  Blaekish-green.  Streak  greenish- 
white.      Brittle.      H  =  6-6. ..00.      O  =  3-45...3'56. 

In  the  matrass  yields  water,  and  loses  its  lustre  and  transpa- 
rency. Bt^fnre  the  blowpipe  fuses  with  difficulty  on  the  edges 
into  a  black  glass.  In  borax  dissolves  slowly  into  a  dear  glaja 
coloured  by  iron.     Not  acted  upon  by  acids. 

Analyses   of  maaonJtc   a  from  Mramorakoi  (chloritoi 
T.  BonsdoriT,  b  from  Natic  by  Whitney  : — 


'^^U 

^^^ 


Silica 97*48 

Alumina 36*67 

Protoxide  of  iron       ....  37'06 

Protoxide  of  uiangaoese     .     .  0*30 

Ma^eea 4*21) 

Water 0*96 

Is  fonnd  in  ciystalline,  granular,  curved  lamellar  aggrega- 
h  diaspore  in  a  vein  in  chlorite  slate  at  Mramorakoi 
I  ii;mnenhurg  in  Siberia,  and  Natic  in  Rhode  Island. 


259.  PTROPnTLLITE.— PvTt»phyUite  ;    Ik^udant. 
^'hyllit ;  Mohs,  Hau^mann,  Haidinger. 

Prismatic. 

lu  prisin.*?  having  a  single  distinct  cleavage  parallel  to  the 
axia  of  the  prism .  Translucent,  in  thin  leaves  sexui-trantipai'ent. 
liUflt re  pearly.     Apple-green. ..white.     Streak  white.    h  =  i 

f>  =  2'7Ho. 

1p  the  matrass  yields  wnter.     Before  the  blow^\^e  e\Xo\\a!i 
id  swoUs  oat  into  amijy  times  its   original  voVum©.    "NLi 


with  great  diflSt'iilty.     "With  bomi  ft.mns  a  clear  gltiaa. 
aolution  of  cobalt  becomes  blue.     lu  [mrtuilly  (iecuuipotad 
sulphuric  acid. 


»ojedW 


AnalysoB  of  pyrophyllite   a  from  Bere«owBk  bv  Hermtmi, 
h  from  Spaa  hy  BammcbibGrg,  e,  d  from  We«tana  in  Scli 
by  Sjogren: — 


h 

e 

^ 

«0*14 

67-T7 

w-tt 

S6  B7 

WIT 

troi 

— 

0-83 

o*w 

— 

0*60 

0-QI 

0-89 

0*66 

o-» 

1-49 

0*26 

om 

6-60 

6-n 

rw 

Silica 59*79 

Alumina •  99*40 

Ked  oxide  of  iron 1*80 

Protoxide  of  manganese  ...  — 

Limo — 

Magnesia 4oo 

"Water 6*68 

Is  found  in  broad  riglit-angled  prisms  and  globular  miiwet 
imbedded  in  quartz  veins  in  granite,  at  Bereaowsk  in  the  Fnf 
Ottrt'x  aud  near  Spaa  in  Belgium,  the  Brazils,  in  quorti  wit^ 
kyanite. 

2G0.  lilPIDOLITE.— Chbrite  (in part);  Phniipa.  Chlarit; 
G.  Kosc,  Ramtnelttberg.  Priamutischer  Talk-Glimmer  (inp»rt)i 
Mohfl.  Ripidolith  ;  v,  Kobnll,  Nnumann,  Brcithaupt.  2x^ 
dolith,  Kiinmiercrit,  Pennin  ;  llausmann,  Haidinger. 

Ehombohedral.     ioo,ui  =  66^  3'. 

0  111,  a  oil,  h  sFi,  r  lOO,  x  T22,  *  Tu,  /  411,  k  til. 
u  37T. 


ao 

hh" 
ah' 


00^ 

90 
00 
30 


TO 
SO 
$0 

lo 


no.  426. 


68"     2 

66     a 

77     26 

70     66 

710.  iS7. 


The  fticeB  o  btoooW  \)ia\.  Ttfi\.  cntxi  %  *Owfc  <^Owbi 
xone  rz  striated  ^atcVYeV  to  VVevt  ■Ys\S.<ETOdeC\w\*-«\Sio. 


Riri]>OLITE. 
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»rf*>ct.     Semi-transparent.. .tranalucent.     Lufltrc  vitre- 

,€>  pearly.     Gn*en  of  various  shades,  violet  (kiimmere- 

a  direction  perpeudiciilar  to  o  leek-green  apfiroachiug 

Id-green,  in  a  dirt^ction  parallel  to  o  liyacinth-red  or 

i-green.     In  the  latter  direction  more  transparent  than 

rorraop.     Streak  white.     In  thin  loaves  flexible,  but  not 

H  =  a0...S'O.      O  =  2015. ..2-774. 

matrasa  yields  water.    Exfoliatetj  before  the  blowpipe, 

DCS  white,  and  melta  on  the  edges  into  a  white  enameL 

leteljr  decomposed  by  hot  sulphuric  acid. 

of  ripidolito  a  from  Sohwarzenstein  by  Bruol,  b 
;hiiiatowsk  by  v.  Kobell,  c  from  Achmatowsk  by  Var- 
»,  all  corrected  by  Rammelsberg,  d  from  Mauleon  by 
e  from  Ala,  /from  Slatoust,  both  by  Morignac  : — 

/ 

80*87 

1D'B9 

442 


JQAIIg, 


a 

81*47 

1667 
3-30 
S'96 

3S*S0 
001 

13'48 


b 
81'14 
17*14 

4*55 
84*40 

0-63 
13*19 


c 
30-38 
16-07 

4' £6 

33*07 


d 

331 
18*6 

0*6 

36-7 


8001 
19-U 

4-ei 


3316     83*13 


13-63      12-1      13*6S      12*64 


of  ripidolite  y  found  near  the  river  Balschoi  Iremel 

ral,  A  from  the  Schischminsk  mountains  in  the  Ural, 

1,0  =  2-71  (ieucht^nbergite),  both  by  Hermann,  from 

intiue  of  Snarum,  »  by  Hochst^tter,  X;  by  Q-iwartowaky, 

tmelAberg: — 


y 

A 

t 

k 

/ 

30-80 

33-36 

33*03 

30*3 

34*88 

17*27 

18*00 

13*62 

IS'2 

13-48 

1-37 

— 

4*48 

81 

6'81 

— 

4*37 

— 

— 

— 

87*08 

33*99 

3789 

87*9 

8402 

18*80 

18'&0 

16*10 

17*0 

18*68 

_  de  of  iron 
iMcide  of  iron 
lesia    .... 

^^860  of  the  variety  showing  the  combination  ol^  (pen- 
PiH,  n  from  Zermatt  by  Schweitzer,  o,  p  from  Zcrmutt, 
»m  Bijin<*nthal,  all  by  Alarignac,  r  of  tne  violet  variety 
lererite  by  Uartwall ; — 


m>a 


ffl 

fi 

0 

P 

9 

r 

38-82 

3307 

88-36 

88-44) 

aa-w 

a7*<i 

»-33 

9-09 

13*24 

18*41 

\^*4ft 

w^ 

— 

— 

6-98 

5*7a 

ftV» 

C%  Vtk 
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HVDBors  anJOJiTEa. 


m        n         o         p  q 

' —  —  0*20         O'la         084 


8371 

ia*S2 


a: 


Oxide  of  cKrome  . 

Protoi.  iron     .     .     .  11 '30  11 '3e       —  — 

Magnesia    ....  8304  33*34  34*31  84*67 

Water 11-60  I9'68  19*80  1S*7» 

^*>9Pi  9  p&rt  of  tbe  iron  la  in  the  state  of  protoxide. 

In  cryRtalH  and  granular  masses,  in  beda  ozid  reina  in 
talline  rocks. 

Ih  found  on  tbe  Scbwarzenstein  Alp  in  tbe  ZiUertbal  la 
Tyrol,  in  tbe  valley  of  iVla  in  Piedmont,  Aclimntowak  01 
Slatousk  in  tbe  VJral,  KeichenHt^in  in  Silesia,  Munlcou  in  1 
Pvrenfies,  in  tbo  noighbourhood  of  Arendal  in  Norway.  Pi 
ume  ia  found  in  tbe  Mattertbal  and  Binnentbal  in  tbe  Tali 
Kiimniererite  ooeui'^  in  sLx-aided  pnams,  and  scaly  pranu 
maaaea,  aasoeiated  witb  cbromite  at  Biftj^ersk  in  SiWrin.  1 
rbodocbrome  from  tlie  island  of  Tino,  Kyacbtimsk  in  the  Ul 
Kraubat  in  Stiria,  Baltimore  in  the  United  l^tates,  ia  BuppO( 
by  Hausmann  to  be  kiimmererite 

Tbe  value  of  ro  is  obtained  from  tbe  measurement  of 
from   Acbmatowsk    by  v.   Kokscbarow.      He    observe 
truncating  tbe  edge  ob  making  witb  o  tbe  following  angli 
80°  48'...tt0'^  55',   63"^  lo',  ^a'^,   e«^  s',   Ti"^  30',   78^  42';  facwi  tn 

eating  the  edge  ob"  making  witb  o  tbe  angles  fli'^  v»\  ei®  ; 

«9°  36'...«»°40',  71°  50',  72°  5',  77°  25'...77'' 30',  77"  55';   and  f* 

in  the  iutermcdiate  zone,  making  witb  o  tbe  angles  fr4°  %s\  d 

68°  60',  «9°  oO',   71°  lo',   74**  fl',   76^,    7d°  6',    77"^  6i?',    7^^  ho',   3 

In  kiimmererito  v.  Kokscliorow  observed  faces  making  wiii 
angles  of  7o°  bs'... 71*^8',  B4°2e'...84^  sa',  84*=  4*\  sa"*.  O.tt 
observed  faces  making  witb  o  an  angle  of  75°  40', ,.75**  »o'.  i 
cording  to  Brtnthaupt  faces  occur  making  au  angle  of  43*^ 
witb  o. 


261.    CHLOBTTE.— Chlorite    (in  part)  ;    l" 
chlorite  (in  part)  :  Hauy.     RipidoUth  ;  G^.  Kose.  1. 
Prirtinatischer  Talk-Glimmer  (in  part) ;  Moba.     Cbiorit;  t. 
bell,  Hausmann,  Haidiuger,  Naumann^  Dana. 


Khoml 

^ohedral. 

0    111 

1. 

•0°    o' 

na' 

eo     u 

so 

68     96 

m£ 

47     20 

V0 

7i     86 

FIO.  499. 


no.  480. 


LOOA^ITE. 


Combinations,  oo,  w:,  or.  Cleavage,  o,  very  perfect.  la 
,n  plates  transparent. ..translucent.  Lustro  on  o  pearly, 
•een  of  various  shades,  blue ;  freiiuentiv  red  in  a  direction 
rallel  to  o.  Streak  greon,  greenish-grey.  In  tliiu  leaves 
xible,  not  elastic,  n  =  i'0...rfi.  o  =  278. ..2*90. 
Ili  the  matniaa  yields  water.  Fusible  with  difficulty  on  th© 
iune«t  edges  beiore  the  blowpipe.  With  borax  melts  into  & 
188  coloured  by  iron  and  nometimes  by  chrome.  la  decom- 
sed  completely  by  concentrated  sulphuric  acid. 

Analrses  of  chlorite  a  from  the  Greincr,  h  from  the  Zillertbal, 
from  ilaurla,  all  by  v.  Kobell,  d  from  St.  Gotthardt  by  Var- 
Utrapp,  e  from  St.  Christophe,  f  from  Mont  de»  Sept-Lacs, 
|U»'  Mariguuc: — 


■ 

a 

h 

e 

J 

ff 

/ 

Br  ...  . 

86*61 

97-32 

86-06 

26-37 

96-88 

2714 

umina 

21*81 

20-69 

18-47 

18-50 

17*62 

1919 

ignesia     .     .     . 

.      22-83 

24-89 

1469 

\rm 

13-84 

16-78 

otox.  iron     .     . 

16*00 

16-33 

26-87 

28-79 

2ft-76 

24-76 

■otox.  manganese 

— 

0-47 

0-63 

— 

— 

— 

'ater    .... 

ISOO 

12  00 

10-45 

B-»6 

11-88 

11-50 

ot  decomposed  . 

— 

— 

2-34 

— 

— 

— 

Occurs  in  attached  crvstala,  alaty,  granular  or  earthy  masses, 
inidomorphous  in  the  torm  of  amphibole ;  aa  a  constituent  of 
graiute,  gneiss,  diabase,  and  especially  of  various  slaty 


Is  found  in  the  Ural,  Norway,  Sweden,  Switzerland,  the 
Uerthal  and  the  GreLuer  in  the  T^toL,  iSalzburgf  Berggio8&- 
Ubel  in  Saxony,  Cornwall,  Arrau,  Bute. 


^2. 


LOGANITE.- 

ddne,  July,  1851. 


-Loganite ;   Hunt.     Philosophical 


iPrinmntii?. 


^DU, 


h   010,  e   001,  fli   110. 


Cleavage,  r,  m  distinct;  5,  imperfect.  Fracture  tmcven. 
ibtranalucent.  Lustre  vitreous,  shining  ou  the  cleavages ; 
surfaces  of  the  crystals  generally  dull.  Clove-brown... 
te-bnMvn.     Streak   greyish-white,     n  =  3-0.     a  =1  960 


itrnss  yields  water  haviujj  an  empvreuniatio  odour. 

blowpipe  loses  roloiir  and  becomes  grcy\ft\\-vi\a\«, 

[{does  not  meit    Is  partly  Jecouiposed  by  acicn. 


268.  DAMOUEITR 

Cleavable.      In    thin 
Colourless,  Avhite,  in  thi 

...3"0.       G  =  3792. 

Before  the  blowpipe  i 
shiiies  brightly  and  mel 
With  solution  of  cobali 
ignited.  Soluble  in  bon 
la  decomposed  hy  sulph 
upon  hy  sulphuric  acitl 

Mean  of  two  analyses 
Silica .     .     . 
Alumina . 
Bed  oxido  of  in 
Potash    .     . 
Water     .     .     ' 

Is  found  in  cryatallint 
at  Pontivy  in  Bretagne. 

264.    EPHESITE. — 
Journal,  Jan.  1851. 

Cleavage  difficult.     Lus 
easily,     g  =  .q-iK     ^on 


BCHBOTTBBIITE. 
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Is  found  ou  magnetite  with  the  exneiy  of  Gumuch-dagh, 
Hear  Epheaus. 

265.  ALLOPHANE.— AUophane;    Phillips,  Hauy.     Lam- 
prochromotischer  Opalin-AUophan ;  Mobs.     AJlophan;  Haus- 
I  mann,  Haidiuger. 

Fracture  flat  conchoidal... even... earthy.  Semi-transparent 
...trausluceut  on  the  edges.  Lustre  waxy  iucliuinp  to  vitreoua. 
'Whit€',  yellow,  red,  brown,  blue,  green.  Brittle,  h  =  30. 
»  =  1-859...  1-880. 

IntuineRces  before  the  blowpipe.  Infusible.  With  boras 
fibmns  a  colourless  glass.     Grelatinizea  with  acids. 


Analyses   of  allophane   a   from 
h  from  Gcmsbach  bv  Walchner, 
d  from  Friesdorf  by  Sunsen,  e,y*from  Beauvaia  by  Berthier 


Grafenthal   by  Stromeyer, 
c  from  Femii  by  Guillemin, 


fflufeft 


....  2108 

Alumina 33'30 

"Water 41*30 

I^me 0'78 

Carb.  ox.  copper    .     .  300 

Hydrate  ox.  iron    .     ,  027 

OypBom 0*6S 

Is  found  in  renlform  and  botryoidal  masses,  and  disseminated, 
near  Grafenthal  in  Saalfeld,  Gemsbach  in  the  Black  Forest, 
Schapbach,  Sf  hueober^  in  Saxony,  Petrow  in  Moravia,  Chottina 
m  Bohemia,  Miedziana-Qora,  Fricsdorf  near  Boun. 


b 

c 

d 

e 

/ 

3V1I 

23-76 

21-05 

21-9 

S6'3 

38*76 

39-08 

30-37 

29-3 

34-S 

36-76 

35-74 

40-23 

44-9 

38-0 

— 

GsC 

3-3» 

— 

— 

a  2-33 

0-65 

clay 

4-7 

1'5 

— 

;p» 

274 

— 

— 

— - 

ifco 

O-Ofl 

— , 

— 

266.  SCHBOTTERITE.— Schrotterit;  Hausmann,  Hai- 
dinger. 

Amorphous. 

Fracture  flat  com'hoidaJ.  Translucent... translucent  on  the 
edges.  Luatre  vitreous,  inclining  to  waxy.  Light  emerald- 
green,  ..greyish -green.  Streak  white.  Brittle.  H  :=  30... 
3*6.      O  =  1*985... 2015. 

Infusible.     Gelatinizea  with  hydrochloric  acid. 


Analysea  by  Schrotter : — 

Silica 11-96  11*93 

AJumiiaa 40'30  AA'%% 

Wuter 36*30  abW 
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HTDBora  siLicxrEs. 


^Rcd  oxide  of  iron      .     .     .      s-oi 
^          Oxide  of  copper    ....       o*2S 
p         Lime 1*30 
Sulphiiric  acid o-78 
Is  found  in  nodules  between  granular  liinestono  aii4  cU] 
slate  on  the  Dollinger  mountain  near  Freieustein  in  Stjrii. 


S'BB 

OS* 
103 

0-4B 


^ 


267.  MILOSCHINE.— KiloBchin  ;  Hausnmnn,  Hniiiinger. 

Fracture  conchoidal... earthy.     Translucent  on  the  rdgei . 
.opaque.     Glimmering... dull.     Blue... green.     Sof^  moi^re 
the  touch.     H  =  1-6. ..2-0.     a  =  ausi. 

Falls   to  pifcea  in   water.     Intusiblc  before   the  bU 
Soluble  with  difficulty  in  borax,  yieldiug  iudicationa  of  cl 
Partially  decomposed  by  hydrochloric  acid. 

AlSi  +  H'. 

Analyuis  by  Kersten  : — 

Silica 27-50 

Alumina 45-01 

Oxide  of  chrouie  ....  3  fll 

Ijime 0-3(1 

Magnesia                   .          .  o*so 

Water 33-30 

la  found  maasive  at  Budiijak  in  Servia. 

26S.  WOLCHOXSKOITE.— Wolchonakoit;  Moha,  Hati*> 
munn,  Ilaidingcr. 

Fracture  (X)nchnida].  Opaque.  DulL  (rreen.  Stitaak  groen^ 
lighter,  shining,     u  —  8'0...9*5.     o  —  3**l8...3'3o». 

Infusible  before  the  blowi)ipe.  With  fluxes  yielda  the  re- 
action of  chrome  and  silica.    Ot^latiuizes  with  hydrocblorie  acid* 

Analyses  a  by  Berthicr,  b  by  Kersten,  c  by  llimhtifT:^ 

ah  c 


Silica 

878 

87  02 

30  0« 

Alumina      .... 

— 

e-47 

a-00 

Oxide  of  chrome  ,     . 

34-0 

17  03 

Sl'Si 

Bed  oxide  of  iron 

7-3 

10*48 

«3a 

Oxide  of  mauganeae 

— 

1  00 

0*    i-wi 

Oxide  of  lead  .     .     . 

— 

roi 

o-id 

Magnesia     - 

7'9 

I'tfl 

O'AII 

Water    . 

^3  3 

SI-Hi 

l3-«(t 

Is  found  in  veins  and  nodules  in  the  eirckt  of  Oebaoik 
ic  goverumeut  of  Perm  in  Busiia. 


PALAGOKITE. 

269.  MRERSCirAU^L  — EartJij'  carbonate  of  magnesia} 
Phillips.  Magm'sie  carbonatee  aibcifere  epougleuse;  Haay. 
Meorijchaum  ;  fliohs,  Haufimann,  Hoidinger. 

Fracture  earthy.  Opaque.  Diill.  White,  inclining  to  yel- 
low, red  or  ^pvy.     Streak  shining.    Adheres  to  the  tongue. 

H  =  8*5.      Q  =  \-9..,l-6. 

In  the  niatrnRs  yields  water  and  turns  black.  Before  the 
blowpin*?  mt'lts  on  the  edges.  With  solution  of  cobalt  becouita 
red.      la  decomposed  by  hydrochloric  acid. 

Analyses  of  meerat-haum  a  from  the  Levant  by  LyehneU, 
h  fr<«n  Cavnnas,  c  from  Coulommiers,  both  by  Berthier, 
d  from  Langbaushytta,  mean  of  two,  by  Berlin,  e  from  Thebea 
in  Greece  by  v.  Kobell,  yfroni  Morocco  by  Damour : — 

a 

Silica 60-67 

Magnesia 27*60 

Lime — 

Red  oxide  of  iron     ,     .  o*o» 

Alumina — 

Protox.  mangan.      .     ,       — 

Water 11-20 

Sand      ....«•      — 

Is  found  in  nodules  at  Kiltschiek  near  Konie  in  Natolia, 
I  ntyir  Thebts  and  in  numy  other  parts  of  Greece,  Vallecas  near 
P  Madriti  and  Cavafias  near  Toledo,  Pinheiro  in  Portugal, 
L      Urubsehitz  and  Oalowan  in  Morana,  Sweden. 

270.  PALAGOXITE.  — Pidagonit;  Sartorius  v.  Walters- 
hauden,  Hauamiuin. 

Amorphoua.  Fracture  conchoidal,  uneven,  splintery.  Trans- 
parcnt... tranmluceut.  Lustre  that  of  varnish,  wnxy,  vitreous. 
TfUow,  br()wn ;  sometimes  brown  by  reflected,  yellow  by  traus- 
mitt<.'d    light.     Streak  ochre  yellow.     Brittle,     h  =  30... 4S. 

I)   =   2i0...2'i3. 

Iti  the  nintruss  yieldfl  water  and  becomes  cinnnmon-brfnsTi, 
ftl\<rrward8  blackish-brown.  Melts  easilv  before  the  blowpipe 
iut*i  a  bright,  black,  magnetic  globule.  With  fluxes  yields  the 
reactiona  of  iron  and  traces  of  those  of  manganese.  Is  readily 
dt»compoaed  by  hydrochloric  acid  leaving  a  residue  of  silica. 
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/ 

&3'8 

WO 

61 -57 

48-00 

6600 

S3-8 

240 

83-90 

2006 

2800 

— 

— 

— 

— 

101 

— 

— 

0-S7 

12-10 

1*40 

1-2 

14 

016 

— . 

1-20 

— 

— 

1-50 

potash 

0-62 

20-0 

200 

11  83 

19*60 

10-35 

— 

— 

— 

— 

1-60 
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Analyses  of  pnlagontto  a  from  TroUkonugil  nearllecla,  h  from] 
ogiir^'utaslitillir,  c,  d  from  the  Galapagos,  all  by  Bunsen : — 


^4  nTDaOTTB   ftlUClTXS. 

a  h  c  i 

Silica 8d-9e  40S8  S7-63  14  iJ 

AJumina 8*s«  10*79  is*i»«  lui 

Protoxide  of  iron     .     .  2?'66  13S9  9  »3  liri 

Lime 8'48  8'£«  7'40  ^  .4 

tgnesiA 4-46  0'35  e  &4  nk\ 

Potash 0  43  0*64  094  (r7« 

Soda O'Bl  0*61  0*70  O'U 

Water 18*36  I6'98  SSOO  14*89 

Insoluble 1*89  9'8S  uua  3  19 

la  found  massiTe  and  disseminated  oa  an  in^redimt  of  tlie 
volcanic  tufa  in  the  neighbourhood  of  Falagonia  in  the  V»l  ili 
Koto  in  Sicily,  and  in  Ireland,  especially  at  !3eljadlr  half  irar 
between  Rcykiavik  and  Thingveliir. 

271.  GBOPPITE.— Groppit ;  Sranberg,  Hausmann. 

Kas  one  distinct  cleavage,  and  two  cleaTages  lesa 
Practurc  splintery.    In  thin  fipagments  Bemi-traosparent. 
red... brown-red.     Streak  light.     Brittle,     h  =  2'6.     o  =  Tit 

In  the  matrass  yields  water.  Qelbre  the  blowpipe  beooiiNi 
white  and  melts  on  the  edges.  Eaaily  soluble  with  effeiTesornei 
in  borax. 


Analyses  by  Svanberg  :— 

Silica 

.    .   4r« 

-                    Alumina      .... 

.      .      »-6« 

L                  Bed  oxide  of  iron 

.      .       »-tH5 

^^L           Mafrnesia    .     . 

ia*9 

^^H           Lime      ... 

4-&fi 

^H           Potash 

.      .        6-SS 

^r           Soda 

.    .     oas 

r                    Water 

.    .      rii 

Undecomposed  mineral       .      0*13 

la  found  in  crystalline  clearable  maaaos  in  tlio  UaoMlosi 
quarry  of  Gropptrop  in  the  parish  of  Wingaker  in  SodfTTiMP* 
laud  in  Sweden. 


^ 


272.  CULOROPAL.— CUoropal;  Mobs,   Uausmttn; 
dinger. 

Frocturo  eonchoidal... earthy.     0{ukji»o...tnuLa]iii»mt  od  tk 
^pi^.     Lustre  vitreous,  dull.    Brittle.    H  —  ^ 

Become^  black  and  luaguettc  bt*fure  lli 
iU)t  melt.     With  fluxes  yit!>lds  the  reaction  u;  iri'u. 


PBCTOLITE.  -135 

Aiuilvses  fl,  i  hj  Brandes,  c  br  Biewend : — 

a             b  c 

Silica 46*0         MOO  41*10 

Bed  oxide  of  iron      .    .    35*3        sroo  87*30 

Wngneeia 2*0           200  — 

Alumina vo          0'76  — 

"Wuter 180        2000  aisfl 

£8  found  massive  and  disscmiimted  at  Ungbwnr  in  Hungary, 
at  Audreatiberg  in  the  Hnrz. 


b 

83*&3 

63-00 

0-88 

r7« 

20-06 


3.  DELLKITE.— Dillnit;  HutzclmBnn. 

Frawlure  Out  ironcboidal,  even,  eartby.  Opaque.  DulL  Wbite. 
^  Z'6.     a  =  8'836,  of  tbe  eartby  variety  i-8...2'0. 

Analyses  of  dillnite  fix>m  Scbemuitz  a  compactj  by  Hutzel- 
Buum,  b  earlfay,  hy  Koratiat : — 

a 

•  Silica 2«'40 
Alumina 6«*40 
Lime trace 
Magnesia n-4  i 
Water 211 3 

I     la  found  in  irregular  veins  at  tbe  junction  of  tbe  diorite  and 
liinefitono  in  tbe  Dilln  mine  at  ticbetuuitz  in  Hungary. 

274.  PECTOLITE— Pectolite;  Beudont  Pektolith ;  Mobs, 
Hauamann,  Ilaidinger. 

Tranaluccut  on  tbe  edges.     Lustre  pearly.     Greyiah-wbite. 

Brittle.      H  =  40...60.      O  =  2-746...2  763. 

In  tbe  uiatrosB  yields  water.  Before  tbe  blowpipe  molts 
gftsUy  into  a  wbite  liead.  In  powder  is  decomposed  by  byiLro- 
chloric  acid,  leaviog  a  flocky  residue  of  silica.     After  ignition 

Ka  jelly  witb  bydrocblorie  acid, 
alyses  of  pectolite  a  from  Monte  Buldo  by  v.  Kobell,  6,  0 
from  ibe  Isle  Boyalc  by  Wbitney,  d  trom  Bergen  Hill  (st*'llite) 
by  Kciidoil,  c  from  Bergen  Hill  by  Dickinaon,  /  (oomelite)  by 
Adam  : — 


Silka 6130 

lame       33*77 

Ph>tox.  mangna.  .     .  — 

Soda BS8 


h 

c 

d 

e 

/ 

68-45 

55  «A 

5400 

66*00 

62-91 

srsi 

8X*86 

33*10 

sa*&3 

S9'oe 

— 

— 

I'M 

1 10 

0'3« 

7-37 

7'3l 

8-eo 

»7> 

310 

V  2 

m  fOBBatbal  in  tiie  Tjtdl,  i 
raiiety  called  sfcellite  is  fot 
and  near  Kilsyth  in  Scotlai 
in  Rhenish  Bavaria. 


275.  GTEOLITE.  — Gt 

Magazine,  February,  1851. 

Cleavage  in  one  direction, 
passing  into  pearly  when  it 
In  thin  plates  perfectly  tn 
H  =  3-0... 4*0. 

In  the  matrass  yields  wal 
thin  plates,  which  have  a  pea 
before  the  blowpipe  swells  up 
fuses  with  dimculty  into  a 
yields  a  transparent  colourh 
difficulty  into  an  opaque  mase 

Ca»Si»  H-  H». 

Analysis  by  Dr.  T.  AnderB< 

Silica      .  . 

Alumina  .     , 

Lime      .  . 

Magnesia  . 
Water 


APO  FHYLLITE. 


437 


Pyramidal.     101,001  =  61°  2l'. 


c     001.    a     loOp    m     110,    r    210,   «    102,    v    lOo,   ^    ill, 
t     lis,    <^    116. 
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Fia.  432. 

«c 

3S 

4 

Al 

67 

68 

rc 

14 

3 

y 

ra 

76 

67 

/ 

;?<? 

«0 

33 

/ 
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re 
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33 

/ 

. 

no. 

431. 

i 

36     68 


Conibinfltlona.  pa,  ac,  cpn^  par,  pma^  pear,  pamr,  cvdzspar. 
The  face*  c  smooth,  bright  and  eren,  Bometimea  faintly  striated 
imrallel  to  their  intereeotiona  with  p;  p,  smooth,  ftomettmes 
curved ;  n,  w,  especially  tf,  striated  parallel  to  their  interaec- 
tionB  witli  ea4:h  other ;  r,  usually  curved*  not  so  bright  as  a ; 
J^  striated  parallel  to  their  intoraoction  with  e.  Cleavage,  e, 
very  perfect ;  a,  imperfect.  Fracture  imperfect  couchoidal  or  I 
uneven.  Transparent... faintly  translucent-  Lustre  vitreoua, 
tf,  peorlr.  b  ^  rsw.  Colourless,  white  inclining  to  grey, 
yellow,  blue,  red,  green.    Streak  white.    Brittle.    H  =  4'6...6'0.  . 

O  =  2*35...  9'3».  I 

In    the   matrass   yields   water.      In   the   open   tube   many   ' 
varieties  aflbrd  the  reaction  of  fluorine.     Exfoliates  before  the   ' 
blowpipe,  and  melts  with  intumescence  into  a  white  blebby 
enamel.     In  powder  ia  easily  decomposed  by  hvdroohloric  aoia, 
leftvinc;  silica  in  powder.     After  ignition  it  is  decomposed  with  J 
difficulty  by  acids.     According  to  Wohler,  soluble  in  water  at  ' 
1BO°...100^  c,  under  a  pressure  of  from  10  to  19  atmospheres, 
and  ci7«tallixea  on  coolmg.  , 

AnaljwB  of  ■pophyJlito  a  from  Faroe,  h  from  \3io,  \io>:\i\(^ 

V  8 
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^^  Berzelius,   r,  d  from  Andreasberg,  e 

^M  TTy};  o  =  1*961,  all  hj  Bammclsbef^ : 

1 

I 

b 

4     .n 

■    Silica       ....     69SB 

6S'18 

61-33           frO'SO         fiSil 

'         Lime 84-70 

Si-iS 

S6-80           M-69          Mil 

Potash     ....       6*37 

627 

-}   notde.      - 

Water     ....     leso 

U-30 

Fluorine ....      r*o 

1*64 

1*«8              109            - 

CM  +  sewn  .     .     .      — 

— 

—                —              I'tt 

k 


Tho  143  parU  of  cab  +  scin  iii  aoaljaia  «  oonaiat  of  caldoa 
0*66,  silicon  0*13,  fluorine  o*4e,  oxji^n  o*so.  In  loo  parU  of 
apophyllite  from  Uto,  Ramineltiber)^  found  silica  48'94,  fluonu 
0*74,  in  ono  iuBtanco,  and  Bilica  &2-30,  fluorine  o-s4  in  another. 

In  attached  cn'stals  and  maaaive,  usually  in  the  caritiei  cf 
amygdaloidal  rocks,  Homt'times  in  veins  in  transition  tdat«  irifl^ 
ores  of  silver  and  \viu\,  and  in  beds  of  magnetite  and  cofdH 
pyrites  and  oUut  ores.  ^™ 

Ia  found  at  Ciiklowa  in  tho  Banat,  the  Seisser  Alp  and  somr 
other  placet  in  the  T^toI,  Iceland  and  tho  Faroe  ii*land«.  An- 
dreaalwrg  and  Kjitiuutlml  in  the  Uans,  Poonah  in  lliudostan, 
Mari(»nberg  near  Aussig,  Guntorsdorf,  Daubitz  and  other  placet 
in  Bohemia,  Utd  and  Iliillesta  in  Sweden,  Disko,  Greenlaa^ 
North  America,  in  Fifeshire,  JVcrtachinsk  in  Siberia.  ^H 


277.    HBULANDITE.  —  Heulandito  ;    Phillips,    Bendani 
Uemiprismatischor   K  iinhon-Spath  ;    Mohs.      Stubit  ;    Hau>- 
anu.     Heulandit ;  llaidinger. 

Oblique.    101,100=43°63';  111,010«=73°»T''6  ;  101,O01=47°m'. 


a    100,    b 
«    111. 


010,    0    001,   s    on,    «    SOI,    / 


no, 


Tie.  4S3. 
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Cttmbinntions.     esfb^  cttgtfnb^  cuttmxh.     Cleavage,      ft,  ftaj 
perfect.    Fracture  \uttaNfenL, .  ,Vnv\«rt^wilt  ctfosSoKa&s^.  *\.i 


BT2XU1TE.  139 

Lucent  oa  tlie  edges.  Lustre  vitreous,  on  b  pearly. 
I,  whii€  paasing  into  grey,  brown,  red.  Streak  white. 
U  =  3-6. -.40.      G  =  3'18...2'22. 

le  matrasfl  yiolda  water.    Exfoliatea  before  the  blowpipe, 
.*<?»  uud  melts  into  a  white  enamel.     Ta  easily  decom- 
hjrdrochloric  acid,  leanng  silica  in  powder. 

I    •••  ••  • 

^  AlSi'  +  n^    BiOica  60*79,  alumina  16*69,  limo  9-0«, 
14'£6. 

jy9e«  of  heiilandite  a  by  "Walmstedt,   from  the  Faroe 
8  h  by  ThomBon,  from  Iceland  e  by  Bommelsbcrg,  d^  e 
;)amour : — 

a  b  e  d  e 


a  of  iron 


eooT 

6915 

£8-2 

60-61 

eo*0T 

17*08 

1793 

17-6 

16-33 

1506 

O'SO 

— 

— 

— 

— 

7-13 

7fl5 

72 

744 

7-67 

— 

— 

— 

1-ia 

1  16 

— 

— 

— 

0*74 

oeo 

15-10 

16*40 

1«0 

14*33 

1433 

ttached  crystals,  laminar  or  granular  mnaaes,    usually 

ities   of    amygdaloidjil   rocks    with   atilbite,    and   other 

I,  less  frequently  in  beds  of  magnetite  and  veins  of  silver 

i  slate  rocks. 

und  at  Ostfiord  in  Iceland,  the  Faroe  islands,  the  Yen- 
■QonntaioB  in  Hindostan,  Capo  Blomidon  in  Nova  8cotia, 
near  Gnbel  in  Bohemia,    Fassathal   in   the   T)'roi, 

pprtpitttre  in  Tninsylvnnia,  Arendal  and  Tellemarkeu  in 
\,  Andreaaberg  in  the  Har;^,  near  Zwickau,  Dresden 
Tunstadel  in  Saxouv,  at  Nertschinsk  and  Werc-hueyu- 
on  the  S<*hilka  in  Siberia,  Campsie  near  Dumbarton  in 

d,  the  island  of  Skye. 

rdiug  to  Breithaupt,  heulondite  belongs  to  the  anorthie 


.  STILBITE.— Stilbito ;   Phillips,  Beudant.     Prismatoi- 
icr  Euphon-Spath ;  Molis.    Deamin ;  Hausmann.    Stilbit ; 
er. 


tic.    011,010=60*' 62  ;  101,001  =  37"  4';   110,100=47"  7  "6. 


■mat 

BO,  b   oic^  fi  ooi,  e   on   twin-face,  m    i\o,  r    wv. 
■  r  i 


4M 


HYBBOUa   SIUCXTXO. 
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Combinations.  rah^  crahj  crmah.  The  faces  e  soi 
curved ;  a,  h  striated  parallel  U\  their  intersection  with  each 
r,  rough.  Twins.  Twin-fnce  e.  Cleavage,  a,  verypetfert; 
6,  traces.  Fracture  uneven.  8enii-tnuisparent...tranmuccDt 
Lustre  vitreous  ;  on  a  pearly.  Colourless,  white,  reilow,  wi. 
brown.     Streak  white.     Brittle,     n  =  3  5.. .4*0.     o'=2i...rt 

In  the  matrads  yields  water.  Phoaphoresces  l»efon»  tiw 
blowpipe,  and  melts  into  a  blebby  glaas.  Is  complctelr  decuiD- 
posed  by  acids,  leaving  the  silica  in  the  state  of  a  slimy  powder. 

CaSi'  +  AIS'  +  H*,    silica  5809,  alumina  i«'is,  lime  ssi. 

Analyses  of  stilhite  a  from  Naalsoe  by  Rotzius,  h  by  Me 
from  Iceland  c  by  Hisinger,  d  by  Fuchs  and  Qehlea,  r,  / ; 
the  Bienthal  in  Uri  by  G.  Leonhard : — 

a         h  e  d  e         f 

Silica 66*08  66*3  o8'0  55*07  66*»0 

AluminfL       ....  I7*sa  17'6  10*1  i«'£8  18*60 

Lime 6'06  6*6  0*3  rss  fris 

Soda 8*17  —  3«»,K  1'60  F» 

"Water 18*36     17'5      16'4      lo-ao    17*00    13 

Analyses  of  stilhite  y,  A  from  the  Faroe  islands  bv  M( 
from  tho  Pangelberg  near  Kimptsch  in  Silesia  by  ^eUaov 
from  the  Faroe  islands,  a  =  2*17,  by  Delesse,  /  &om  the 
mountains,  o  =  2  19,  by  Hormanu: — 

y         A  »         * 

Silica  ....    fiti'os    £7*18      ao-ST    £&-^ 

Alumin.i  16*54  16-44        14*43  16*7        IVti 

Lime       ......  7  ,i«  7-7*         6-40       6*4 

Potash 0:20  0*33  ilf  Oral  r«^ 

Suda 1-64  V\\       (lo«B       J  y) 

Water Vii^  \i"t^      uhj  Us      II 


EPISTILBITE. 


Ul 


n 

0 

;' 

9 

68-40 

68-53 

67*41 

Mil 

iri5 

lfi-73 

i«-u 

16-60 

6*80 

7-03 

8-76 

7'89 

020 

0-60 

0-25 

— 

182 

KajMf  3 '07 

^^iig,^n 

0-64 

U60 

17-06 

1600 

ie-63 

AiulyBCfl  of  Btilbite  w,  «  from  Niederkirchen  in  Eheniali 
Bararia  by  Kicgel,  o  fix>m  the  neighbourhtxMl  of  CUristiania, 
O  =  a'203,  by  Sfiinstcr,  p  from  Gustavsberg  in  Jemtland,  q 
from  the  Barbro  mine  in  Norway,  both  by  Sjogren : — 

m 

Silica 68*33 

Alumina 16*06 

Lime 7*10 

lied  ox.  iron      .     .     .      0*26 

ygoda 1-62 

Vater 14*60 

In  attai'hcd  cnstals  and  massire,  chiefly  in  the  canties  of 
amygduloidal  rocks,  with  other  zeolites  and  ealcite ;  less  fre- 
quently in  hvdst  voinn  and  caTitieSi  in  granite,  gueisd,  mica 
slate,  hornblende  slato,  clay  slate. 

la  found  in  Iceland,  the  Faroe  islands,  the  islands  of  Skye  and 
Arran,  Indore  in  the  Vendayah  inoimtains  in  Hindustan,  in  the 
Fasaathal  in  the  Tyrol,  Kongsberg  and  Arendal  in  Norway,  Qus- 
tavsberg  in  Jemthal  in  Swedeu,  Pangelberg  near  Nimptsch  in 
Silesia,  the  valley  of  Gastein  in  Salzburg,  Cziklowa  in  thc^ 
Banat,  Andreasberg  in  the  Ilarz,  St.  Gotthardt  and  many 
other  places  in  the  Alps,  St.  Christophe  in  DauphLU(f%  Kil- 
patrick  in  Dumbartonshire,  Kilmalcolm  in  Eenfrewshire,  Nert- 
Achiusk  in  Siberia,  NoYa  Scotia,  Baltimore. 


I 
I 


!79.  EPISTILBITE.— Epistilbite;  Phillips,  Beudant.  Dip- 
logeuer  Kuplioii-Spath,  Mobs.  Epiatilbit;  ilausmann,  Hai- 
<linger. 


011,010  =  64* 
Oil,    8     101, 
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101,001—16^10';  110,100=07°  35. 


m    110,    u    211. 


7ia.  436. 


FIG.  436. 
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Combmations.  ttmt  attm,  *tmu.  The  &ce«  #,  dull  ]  t «  ffco ; 
m,  BinootU  but  uneven.  Twins.  Twin-face  m.  att  k=  w'  u' 
mm  =  00^  20'.  «  =  sa°  1»'.  /?  =  &4'^  is'.  Clearapf.  a,  trrr 
distinct.  Fracture  uneven.  Transparent... traniKluL'Kiit  im  iV 
edges.  LuHtre  wtreoua  ;  a,  pearly.  Colourless,  white.  Streak 
white.    Brittle.     H  =  a-6...vo.    o  =  as4...a26. 

In  the  matrasa  yields  water.  Before  the  biciwpipe  meSU 
with  intumescenc-e  into  a  blebby  enamel.  Is  dccanipoN*d  bj 
concentrated  hydrochloric  acid,  leaving  silica  in  powder.  .VAcr 
ignition  it  cannot  be  decomposed  by  acids. 

CaSi'  +  AlSi*  +  11*,  silica  60-70,  alumina  l«-50,  lime  »0«, 
water  Uofl,  a  small  {>ortion  of  the  lime  being  replaced  by  sods. 

Analyses  0,  h  by  G.  Boae,  c  by  Beudant : — 

a  h  t 

Silica     ......  68'Ae  60*28  £8*«J 

Alumina 17-69  ITSd  17-( 

Lime 7-6ti  S'SS 

Soda 1-78  1-63           I'S 

"Water u  48  iS'sa  laso 

In   attached  crvstals  and  massive,  with   hculai:  ' 
cavities  of  amygdaloidal  rocks  in  Iceland  and  the  \\\ 
It  is  said  to  occur  also  in  the  basalt  of  the  Siebeugebirgc  oa 
the  Bhine,  and  on  Bathlin  and  at  Fortruah  in  Ireland. 


280.  BREWSTERITE.— Brewstcrite  ;  Phillips,  Beudsct 
Megalogoner  ICuphon-Spath  ;  Mohs.  Brewsterit ;  Hausmiiio. 
Haidinger. 

Oblique. 

a    100,   b    010,   c    001,   m    wo,   t    120. 


fThe  faces  m,  t  striated  parallel  to  their  iiitvrsectta&s 
each  other.    Clenvage.    i,  perfect ;  a,  tmocii.    Fnuture 
Brittle.       U  =  6'0.-.f&.      Q  «»  TY^-.A-lft. 


Fio.  «»r. 

c5 

ae 

•0° 
80 

0' 
80 

■  '> 

# 

ab 

»0 

0 

7nh 
tb 

«8 
61 

0 

4 

1* 

1 

OTffF 

136 

0 

1 

HBSOTTrE. 
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tho  blowpipf",   and   fuses  with   difficulty. 
by  hydrochloric  acid,  leaving  a  residue  of  silica. 

Analyse*  by  Connel  and  Thomson  : — 

Silica 53'67  6506 

Alumina 17-w  ie'64 

Bed  oxide  of  iron  ,     .     .  020  — 

Strontia   ......  8*33  9*01 

Barytea 6*76  606 

Lime l'S6  0*80 

Water 12*68  M7-4 

a  found  in  attached  crystals,  in  veins  at  Strontian  in  Arp;}'le- 
sliire,  coating  the  cavitiea  in  amygdaloidiU  rocks  at  the  Giant's 
Causeway,  and  in  the  lead  mines  of  St.  Turpet  near  Freiburg 
in  the  BreJAgau.  It  in  said  to  occur  also  in  the  department  of 
laere  in  France  and  in  the  Pyrenees. 


2S1.  aiESOTTPE.— Mesotype 
tischer  Kuphon-Spath  ;  Moha. 
Haidinger. 


Phillips,  Hauy.      Priania- 
Zeolith;  Hausmann.     Xatro- 


•ismatic.    011,010=sTO"l7''6;  101,001=19°  M';  110,100=45^ 


100, 


110,   0    111, 


FIO.  438. 


fc 

46°  ac 

^K 

69       0 

■ 

71     40 

H 

30     40 

H 

87     90 

^m 

63     90 

^^B 

M     BO 

Combtnationa. 

OOT,  oma. 

ff,  striated  parallel  to  its  intenec^ 
tiou  with  TH ;  0^  sometimes  curved.  Cleavage,  tn,  perfect. 
Fracture conchoidal, uneven.  Trimsparent... translucent.  Lustre 
vitreous.  Colourless,  grey,  yellow,  sometimes  red,  pale  green. 
Btreak  white.     Brittle,     i  =  6*0. ..&-6.     o  =  SS4...2*a». 

In  the  matrass  ^-ields  water.  Melts  quietly  and  without 
intumescence  before  the  blowpipe  into  a  clear  ghiss.  Is  decom- 
jxioed  by  hydrochloric  acid,  leaving  a  jelly  of  silica.  Almost 
entirely  soluble  In  oxalic  acid,  forming  a  jcUy  of  silica. 

KftSi  -I-  AlSi'  +  H,    silica  47'90,  aluuuua  seas,  soda  la'QS, 
vfttcr  9-34.    Sometimetf  a  portion  of  the  soda  va  Te^\&ce^  V^ 


n 


L    6 


441  ntDBors  bujcatu. 

Aiuilyscs  of  mcBotype  a  &oin  Hogau  by  Klaprothf  I 
Hogau,  r,  d  irom  Auver^e,  e  from  the  Tyrol,  nubseive,  kll  \if 
ruchfl,y  from  Autriiu  by  Tbonison ; — 

a  he  d           ^  r\ 

Silica 4800  47'2l  AT7Q  A»\7  AflM  «: 

Alumina        ....  £4-26  SfiCO  So88  26-61  S4-»3 

Bed  ox.  iron     .     .     .      l-7fi  1*36       —  —  <r«l 

Lime —  —        —  oiT  —  r 

Soda 1660  18-lS  16*21  16-ia  u«»  1^ 

"Water ooo  8*88      9*31  J»*i7  »-<o  i< 


Analyses  of  mesotype  g  from  Greenland.  massiTe,  by  t.  Ko- 
bell,  h  from  Iceland,  fibrous,  by  Sander,  i  red,  k  wbite  QxTp 
mannite)  from  the  zircon-ayemte  of  the  south  of  XorwaT,  ? 
(radiolite),  all  by  Scheerer,  an  from  the  Hogau  by  Biegel,  • 
from  Laumg  by  C  Gmelin  : — 


Silica  .    .    . 

Alumina  .     , 
Bed  on.  iron 
Lime   .     . 
Soda    .     . 
Potash      .     . 
Water      , 


46-04 
3700 

1*80 

14-70 


47*34 

27-21 

1*S4 
14-61 


0*60        9-47 


47»7 

26-60 

0*78 

0*08 

14-07 

tmcee 

9'77 


48-13 

26-M 

0'2S 

0-69 

14'23 

traeeB 

10-48 


/  m 


48-38 

36-42 

0'S4 

o-u 

13*87 
l*o4 
9-42 


s&ao 
«*in 

16*76 
0*00 


In  attached  crystals  and  fibrous  masses,  in  cavities  in  baMht 
phonulite,  &c. ;  sometimes  in  syenite,  and  in  beds  and  msu  in 
crystjilljno  slato  and  transition  rocks. 

Is  found  in  Auvergne,  Greenland,  Iceland,  in  the*  banM 
of  the  Aipatein  near  Sontra  In  Hessia,  at  A!jin»'T(bt-r^  sndi 
"Weasobi    near  Auaip,    and   other   places  in    1  -> 

thai  in  the  Tyrol,  Iloentwiel  in  Hogau  in  AVti  r,« 

tecchio   Mag^ore  in   the  A'iut'utiue,  in  the  tniji   r  ■•)  - 
Giant's  Causeway  and  the  llebridoA,  on  the  KIdiu,   n 
tingeu  and  Miinacn,  in  ziroou-ayenite  ne^r  Laurvig,  Fr* 

warn  and  Bro^'ig,  and  in  beds  of  magnetite  near  An: -. 

Norway. 

It  appears  probable,  from  the  researches  of  O.  R<ie«*,  t^ 
the  substances  which  liavo  been  culled  mesolite,  from  Wanted 
■tein  and  rassathal,  not  being  prToelectric,  are  vahLitMi  d 
mesot^^e. 

Analyses  of  meaoUUv  a  ^m\La>usQifcANSi. Vl  Grcumuth,  & 

Pasaatlial  by  PucVva  aivA  GrtsUVsiiv— 


8C0LEZITE. 


4AI 


Silica    . 
Aluniina 
Liaie     . 
Soda 
Water  . 


44-56 

27-56 
7  09 
7rt0 

Uld 


b 

46'04 

2700 

9*61 

6*S0 

19-36 


2S2.  SCOLEZTTE.  —  Xeedlcatone  ;  Phillips.  Scolezite? 
Bemiaiit.  llannnphaner  Kuphon-Spath ;  Mobs.  Skolezit  jj 
Hausmann,  Haidinger, 

Oblique.      101,100  =  69°  60';  111,010  =  73°  20';  101,001  =19°  7*. 

a    100   twin-&ce,   b    oio,   m    no,   o    ill,  e    111. 

FIO.  439. 


«& 

ikP    </ 

om 

63°   33' 

fnh 

46     46 

CM 

64     36 

ob 

73     SO 

oa 

70     68 

eb 

72      10 

ea 

107     30 

90 

as   8s 

w  r 


Combination.  o«wft.  Twins.  Twin-faoc  «.  Clcayage.  m, 
perfect.  Fracture  conchoidal . . .  uneven,  Tra  nsparent . . .  trans- 
lucent. Lustre  vitreous,  inclining  to  pearly.  Colourloas,  white, 
gperiab,  reddish  and  yellowish  white.  Brittle,  u  ^  5'0...6*5. 
o  =  as. ..S3.  Pvroelectric,  the  antilogous  polea  being  at  the 
exposed  ends  of  the  attached  eryt^tals. 

In  the  matrass  yields  wat«*r.  Before  the  blowpipe  cotIb  up 
and  then  nielts  into  a  blebby  glass.  la  completely  decomposed 
by  hydriKibloric  acid,  leading  a  jelly  of  silica.  Is  partially 
eoiuble  io  oxalic  acid,  leaving  a  residue  of  oxalate  of  lime. 

CaSi  +  AlSi*  +  H',  silica  ifl'60,  alumina  26'8i,  lime  1410, 
water  13'$9> 

Analyses  of  scolezite  a  from  Iceland,  b  from  Faroe,  c  from 
Stall'o,  fibrous,  all  by  Fucha  and  Gehlen,  d  from  Auvergno  hj< 
Guillemin,  e  from  Iceland  by  v,  Gulich ; — 


Silica 
Alumina 
LinH? 
So<la 


a 

b 

C 

d 

e 

49-94 

40' 19 

46-76 

40 '0 

46'7« 

3609 

36-88 

34-88 

866 

S6-33 

10-44 

13*86 

14-iiO 

153 

\^^% 

— 

0-48 

o-a^ 

— 

13-90 

13-03 

13*  (U 

V\3 

W 
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Analyses  of  &co\otitc  Jl  ^  from  KiwWkuvlieii  iu  R^tmih 
Bavaria,  both  bv  Riegel,  A  from  Iceliuid  bv  Gibbn,  i  frtjcj  the 
porphyrj*  of  the  Cachapual  valley  in  Chile  by  Dorocyko ;— 

f             9  ^            ' 

Silica 4B'ia  48-00  40^  M'S 

Alumiuii 23*60  34'30  as-ffO  W% 

Lime 1460  1806  13*71  \V\ 

Soda 0-30  0'»6  —  — 

AVater 13*60  13'0O  laar  ut 

In  twin  cnrstals,  and  masses,  composed  of  radiatXDg  fibres,  in 
cavities  of  amygdaloid,  basalt,  &c. 

Is  found  in  Staffa,  the  Faroe  islands,  Iceland,  (rrrMilafiH, 
the  Vendayali  mouatains  in  Uiudostau,  the  Tyrol,  Ireland. 

Mesolite  from  Iceluud  aiid  from  the  Faroe  islands  is  ppt)* 
electric,  and  is,  therefore,  probably  seolezite. 

Analyses  of  mesolite  a,  b  from  Iceland,  e  from  the  Faroe 
islands  by  IVchs  and  Gkhlen,  d  from  the  Faroe  islaads  hj 
Berzelius : — 

abed 

Silica 46-78  47'46  47  00  4a-W 

Alumina s5-oo        26  -36        se  13        s«- 

Lime 1000        1004  0'3d  »* 

Soda 4'79  4'67  6-47  6' 

Water I8'3i        12-41         laso         ij] 

Foonahlite  is  probably  a  variety  either  of  acolozito  or 

r.     It  occurs  in  prisms  of  87°  ■10'.    The  othtT  clwimctors 
same  as  those  of  scolezite.     According  to  C.  iym% 
consists  of  silica  4512,  alumina  3045,  lime  inso,   sod 
trace  of  potash  066,  water  13*09.     Is  found  with  npopi 
Poouah  in  the  East  Indies. 


283.  AN"ALCIME.-Analcime  ;  Phillips,  Ilauy.  Utat^ 
drisohcr  KuphoD-Spath ;  Mobs.  Analcim;  Uauflmnnit  Am)* 
rim ;  Uaidinger. 

Cubic. 


a    luo, 

n   811. 

no 

.440. 

a^ 

»o°    0' 

r-^ 

1^^ 

Mft' 

83     38 

/r 

--^ 

48     11 
35      36 
06      5« 

[  \ 

A 

\  \ 

\ 

no.  44J. 


BUDNOPHITB. 


U7 


o,  veiT  unper- 
Tmiismccut... 


Form  and  combination,     n,  an.     Cleavage 
*t.     Frnotiiro  uneven,  imperfect  conchoidal 

lalucent  on  the  edges.  Lustre  vitreous,  occasionaily  pearly, 
dourlcss, white.  ..grey,  reddiflh-white.  ..fleah-red.  Streak  white, 
rittle.      H  =  5*5.      a'=  2'S2...2-2S. 

In   the   matratis   ^^elda   water   and  becomes  white.     Puaes 
fore  the  blowpipe,  without  intumescence,  into  a  clear  glasa. 

powder   is   completely   decomposed   by   hydrochloric 
a  jelly  of  sLUca. 


^inan. 


NaSi  +  AISi*  +  H^    ulica  66'18,  alumina  22*05,  soda  1386, 

806. 

Analrses  of  analcime  a  from  Catania,  b  from  Fassathal,  both 
H.  ^se,    c  from  Old   Kilpatrick   by  Connel,  d  from  the 

iiuit's  Causeway  by  Thomsou,  e  from  Lon-Oeu  near  Brevig 
Awdejew,  J*  from    Blagodat,   o  =  32-1...228,   (cuboit)    by 

enry,  y  from  Niederkirchen,  mean  of  two  analyses,  by 
Biegel:— 

^HElica    .  . 

^^^amina  . 
^^Bed  ox.  iron 

■     Soda     .  , 

Potash 

Lime    .  . 
1      Water 


a 

b 

c 

d 

e 

/ 

9 

55*13 

56*47 

56-07 

66  60 

66*16 

67-34 

66-81 

23*00 

SI '98 

22*83 

SS'OO 

S3*55 

82*68 

S3-58 

0'19 

1363 

13-78 

13*71 

14-65 

14-23 

11-86 

a -46 

— 

— 

— . 

— 

traces 

U-56 

— 

— 

— 

— 

— 

traces 

0-36 

6-78 

B-27 

8-81 

B-22 

7  00 

820 

000 

8-00 

I     rocks, 
^    Is 


In  crystals,  and  massive,  usually  in  cavities  in  amygdaloidal 
rocks,  basalt,  &c. ;  less  frequently  in  zircon-eyenite,  in  beds  of 
etite,  in  gneiss,  porphyry,  and  in  metallic  veins. 

found  on  the  StMsser  Alp  and  Paasathal  in  the  Typ(J, 
Dumbarton,  Glen-Farg  and  other  places  in  Scotland,  the 
Giant's  Causeway  in  Ireland,  the  neighbourhood  of  AJmaa 
and  Tokero  in  I'ransylvania,  near  Auasig  in  Bohemia,  the 
"Vieentine,  Monte  Sonima,  Blagodat  in  the  Ural,  the  Faroe 
islands,  Iceland,  several  of  the  Hebrides,  tlie  Cyclopean  islanda ; 

beds  of  iron  ore  at  Arcnclal  in  Norway,  and  in  veins  of  silver 

a  at  Andreaabcrg  in  the  Ilarz. 


I 


284-.  EUDNOPHTTE.— Eudnophit;  Weibye. 

Prismatic. 

a    100,   b    010   cleavage,   o    ooi   cleavage,   o    oil,   m 


UrBSOUB 

8ILIC^T£S 

Mm 

m^ 

ma 

60 

om 

CO 

nfl.4tt. 


^H        Cleavage,     r,  perfect ;  a,  6  less  perfect.     Fmc- 
™     tupe  eveu,  aplmter)-.     Transparent... traiialui*ent 
on  the  edges.     Lustre  on  the  surfAcefl  of  olenva^ 
pearly.      Wliite . . . grey . . .  brown-      Streak   whit<\ 

H  =  5*5.      O  =  227. 

Malta  before  the  blowj)ipe  into  a  transparent,  colotuka 
glass.  In  powder  ia  decomposed  by  hydroehloric  acid,  £bnmB| 
a  jelly  of  silica. 

Aualysea  a  by  v.  Burck,  b  by  Berlin : — 

a  h 


LJ 


k 


Silica   .......  64-93  Bh'OfS 

Aluniiua 2a'6&  23' la 

Soda 14-00  i4'oe 

Water 8W  sw 


Tliia  ngrcos  with  the  compoaitton  of  analcime,  the  »nb« 
of  which  18  therefore  diniorphoua. 

la  found  in  a  courso-gniined  ayenite,  with  leucophAOtf^, 
aandrite,  &c.,  in  the  ialand  of  Lamo  near  Bret-ig, 

285.  CUABASIR—Chaboaie;  Fhillipa,  Hauj.     Bhonl 
driacher  Kuphon-Spnth  ;  Moha.      Chahacit ;    Hnuamann, 
dinger. 

Rhombohedral.     ioo,iii  =  50"^  4*'. 

o    111    twin-face,   a    oil,   e    on,   r    100,  «    iii,    $    m%i 


€€ 

re 
tr 


107  a 

83  sa 

119  4S 

i7  83 


at! 
as" 
U 
if' 


Fia.  444, 


«2' 

3it  M 

17  U 

«4  W 


no.  444- 


Form  aud  combinations,     r,  er^  erSy  eraa.     ersta  (phacoUte). 
le  faces  r,  r  Htriatcd  parallel  to  thoir  interaectioiis  wnth  each 
Iher ;  o,  striated  parallel  to  the  intersections  with  r.     Twins. 
iu-faoe  o.     at  =  6-4°  ii',  ru  =  loa*^  6*',  w  =  13«°  3a'.     The 
'Btala  of  the  variety  called  pliacolite  consist  of  four  individunlB, 
'of  the  combination  atrety  two  of  which  corapobe  a  twin,  twin- 
o,  eacli  beinfT  united  to  one  of  the  remaining  two  indi- 
iduals  according  to  the  same  kw.      Cleavage,      r,  tolerably 
•rfect.      Fracture    uneven.      Semi-transparent . .  .translucent. 
lolourlcas,  white,  sometimes  reddish,  yellowish.     Streak  white. 
=  4'0...4-5.      G  =  208. ..216. 

In  the  matrass  jnelds  water.     Melts  easily  before  the  blow- 
ripe  into  a  HpouffT  white  enamel.     Is  completely  decomposed 
hydrochloric  acid,  leaving  a  jelJy  of  silica. 

CaSi  4-  AlSi'  -f  H*^    silica  48-03,  alumina  io*9&,  lime  I0'8fl| 
iter  si'06. 

Analyses  of  chabasie  from  Kilmalcolm  in  Eenfrewshlre  n,  5, 
e  =  B'07fl...3088,  by  Thomson,  e  by  Connel,  from  Rilbondor- 
d  near  Aussig,  d  by  Hoffmaiui,  r,  /  (mean  of  two)  by  Bam- 
leUberg : — 

a  h  e  d         e  f 

....  48'70  49-20  fi0'l4  48-18  48*30  47'B8 

W      .      .      .      ,  17*4i  17*91  17-48  lft-27  18-63  IT'Ol 

tme 10*47        084        817  0-65  9'73  0*61 

>da —          —          —  rfi4  0'25  . 

k  1    1  not 

rotash 1'66        1-93        2*58        021        2*56         ,  . 

ater 21-73    ao*4i     20*83    21*10    20-47 

Analyses  of  chabasie  y  from  Parsborough  in  Nova  Scotia,  k 
)m  Ittsaathal,  both  by  Hoffmann,  t  from  Gustavsbcrg  in 
reintUnd  by  Berzelius,  k  from  Port  Uush,  o  =  2'173,  by 
lomson,  from  the  basalt  of  Ann&rodo  near  Giesseu,  I  by 
^nth,  IB  by  Engelhardt : — 

ff  h  %  k  I  m 

Silica 61-40      48-63      60-05      48-99      47*00        4S-97 

-Alumina     ....     17*85      19-62      17*90      1977      1971        18*52 
£ted  ox.  iron  .     .     .      o*86      —       —        0'40      ois        O'lS 

Xiime 8*91      10-23       9*37       4*07      1063        10-47 

Soda 1*00        0-56        —  6*07        0-6o  Uc    0-26 

"otash 017        0*28        1*70       —  0*33  1-18 

'ater 19*66     20*70     19*90     20*70     23-29        23'64 

Analysea  of  chabasie  n  from  the  Faroe  islands,  by  Arfvedson, 

the  ruriety  cailod  pbaeolite  from  Lcipa  m  1ftoKe\ttva,  0  \jp 

idersoa,/^,  ^  by  Bammehberg : — 


I 


I 


loana  mica  U*W,  of  wlidk 
oarixmate  of  sods^  and  tai 

mere  mechanical  mixture.    ' 

alumina  with  a  little  red  oxii 
potash  O'OO,  water  (loss)  17'( 
son  was  found  to  contain  soc 

In  attached  crj'stals  and 
amygdaloid,  basalt,  dolerite, 
veins  of  metallic  ores  in  plut< 

Is  found  at  Rubendorfel  n* 
places  in  Bohemia,  the  We 
Breisgau,  at  Oberstein  in  Zwi 
thai  in  the  Tyrol,  at  Bheinb 
Husavic  in  Iceland  in  cavities 
tafsberg  in  Sweden,  the  Giai 
colm  in  Renfrewshire,  Glen  . 
Skye,  Mull,  &c.,  Wisegrad  in 
setts,  Werchneyudinak  on  the 


286.  LEVTKE.— Makroty 
bacit  (in  part)  ;  Hausmann. 

Bhombohedral.     100,111  = 

0    111.  r    100,  *    111,   h    i 


m  ou£LixiT£.  ^^^^m        459 

Twin  CTTstala.  Twin-fik!©  o.  Cleavage.  #,  indistinct.  Frac- 
ture imjierfect  conchoidnJ,  Sonii -transparent.  Luatro  vitreous, 
AVhit^.  sometimes  (jrcyish.  Stretik  white.  Brittle,  h  =:  4*0. 
O  =  31-.. 33.  - 

Chonucul  characters  the  same  as  those  of  chabasie.  I 

An&lvBes  of  levyne  from  Faroe  a  by  Berzeliua,  h  by  ArfVed- 1 
son,  e  from  Skye  by  Connel,  d  from  Icebmd  by  Damour : — 

abed 

Silica 4800  48-S8  46*30  u*4a 

j^lumina SOOO  19*28  32*47  2377 

Lime 6-35  8-70  973  10  71 

MmgneaiA O'-io  red  ox.  iron  o»6  — 

Soda s*8fl  —  1*66  138 

Potaah 0  ii  2-60  l-3«  1*61 

Water loao  2i'i4  19'61  I7'4i 

la  found  in  cavitios  in  trap  at  Glenarm  in  Ireland,  Hartficld- 
mom  in  Benfrcwabire,  DaLe«uypen  in  the  Faroe  ielandB,  Godham. 
in  Disco,  Skaggaatrand  in  Iceland,  Skye. 


287,  GMELrNlTE.— Hydrc.lite;  Beudant.  Ileteromorpher 
Xuphon-Spatii ;  Muhs.  Chabocit  (in  part) ;  Hauamann.  Gnie- 
linit ;  Ilaidinger. 


: 


Kiombohedrol. 

•0          90^    o' 

90 

40^^     4 

Wf          00       0 

vo 

36       4 

aM»'       60     0 

H' 

48      £6 

j/'         60       0 

ru 

53     66 

U^          30       0 

^ 

IB     47 

no.  447. 


Combinations,  otg^  osguv.  The  faces  g  striated  parallel  to' 
their  intersections  with  v  ;  9  striated  parallel  to  their  interseo 
iions  with  g  ;  o,  rough.  The  crystala  are  supposed  to  be  twins. 
Twin-fac^  o.  Fracture  uneven.  Tninslucent.  Lustre  vitreous,! 
WTiit*,  paHsing  into  flesh-red.  Streak  white.  Brittle,  h  ==  4*fi. 
o  =  804... 3-13. 

Tn  the  matrass  yields  water  and  falls  to  powder.  Fusea 
before  the  blowpipe  into  an  opaque  glass.  Is  decomposed  by 
hydrochluno  acid,  fomiiug  a  perfect  jelly  of  ailica. 

BSJ  V-  AJSi'  -h  Jl'j    where  E  is  aoda,  lime  aad  ^lai^. 


452  HTDBors  silicateb. 

Analyses  of  gmoliiuto  a  from  Castel  by  Vau^ucslin,  h  from 
Olcuariii  by  Coimel,  p»  d  from  Glenarui  by  Httiomel^bcig,  e,/ 
from  Aci-llealo  (herschelito),  o  =  2*oo,  hj  Damour:  — 

a  be  d  e         f 

Silica &()-00     48*68     «A'40     M-M     47-S8     iTK 

Alumina suou    1806    si-oe    90-i9    so'»o    wu 

Red  ox.  iron     ...       —        oil       —        —        —      — 
Lime V26      618      867      a'80      oss     tm 

Soda 485        8*86        rS©        700        SM       m 

Potaah —        DM       I'ao       1  '87       4'8»      4*H 

Water SOOO     aiM     90*41     S0-4l     17  84    ir«l 

Gmolinite  ia  found  coating  the  cavitioB  of  amygdaloido]  rocb 
jifc  Moutecchio  Miiggiore  and  Castel  in  the  Vieenline,  Cilenwrn 
ttad  the  island  Mu^e  uc&r  Lnnie  in  Ireland.  Ilcrschelite  ■ 
found  at  Aci  di  Ctwtello  near  Aci-Rcule  in  Sicily. 

Gineluiite  Homctinu's  occura  imbedded  in  chabaaic,  the  tn 
of  the  rhonibohe<LrotL  uf  chabasie  bf  iug  pcrpondicular  to  tin 
tivco  0  of  gmelinite,  and  tlie  edges  yu  parallel  to  the  faoM  f . 
According  to  Uausmann,  levyne,  gmelinite,  herschelite  «t 
Tarieties  of  chabawie.  Tamnau  has  shown  that,  allowiitu  fof 
cm>rs  of  niejisarement,  such  a  relation  exists  between  tli 
of  these  substances,  that  thev  may  be  considered  aa  bc!u;ii,,-^ 
to  one  and  the  same  rrystalline  species,  ffo  in  ^melinite  ■ 
very  nearly  equal  to  to  in  clmbasie. 

288.  LATIMONITE.— Laumoaite;  Phillips,  Hauy.  Di^ 
toraer  Kuplioa-Spatb  ;  Mohs.  Laumontit;  Hausmann.  Lao* 
monit;  Htiiduigcr. 

Oblique.     101,100  =  48'*  8/;  111,010  =  80^48';  101,001=68°  41*. 

a    100,   h    010,    u    oil,   X    103,    e    loa,   r    ill. 
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Combinations,     ent,  emahj  exmh,  exmhur.     The  fooos  a, 
'•triated    parallel    to    their    intersections    with    oach 


453 

■t.     Fracture  unevpn. 

Lustre  vilreoua,  sorae- 

l  gre^visii  white,  rarely 

II  =  3'6.     o  =  2*33 

niutji.fa  before  the  blow- 
irU  in  a  strong  heat 
N  liyJroohluric  acid  anil 
l'x|>o8otl  to  tliD  nir  it 
^juence  of  the  escape  of 

InllH  into  a  white  powder. 

alumina   21*6,   lime   ii*3, 


'iir)2oot  by  L.  Gmelin,  b 
'liyeur.  both  by  Dufr^- 
ilio  ihljind  of  Skye  by 
ybv  Dele's  :— 


r 

d 

e 

/ 

■  ■'38 

5S'04 

623 

61-17 

V3 

sru 

22*3 

srs3 

:J'U 

10'02 

12"0 

12-43 

uu 

ll'9fl 

143 

15*17 

r,  o  =:  2-20,  by  "Maln- 
!i  cavities  in  the  por- 
e  by  Domeyko,  i  from 
J)elff8,  k  (leonhardite) 


f 

£4'e3 

22-49 

O'Uii 

13 -54 


65'00 

s4-sa 

10'50 

12-30 


tnstitiicnt  of  some 
.y  and  trap,  in  the 

I  Goet  in  Bretagne,  at 
/illerthal  in  tiie  Tyrol, 
Oormaycur,  at  Borsa 
ry,  Fahliin  in  Sweden, 
.  in  trap  in  the  Faroe 
nl  Portrush  in  Irolund, 
re  and  Pft\ftV(?v  m  ?iGviV- 
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HTDnoua  amcATBa. 


289.    FAUJASITE.  —  Faujossite  ;    Dufrenoj,      Fai 
Hausmann,  llaidinger. 

Pyramitkl.     101  ,W1  =  fi9°  45'. 
e    101. 


710. 


9^ 


ea    30 


Twin,  Twin-fece  e.  Fractxire  uneven. 
Transparent . .  .translucont  on  the  edges.  Lus- 
tre vitreous,  mcliniug  to  adamantine.  Colour^ 
less,  wliite^  brown.     Brittle,     h  =  6'0.     o  =  1*WS. 

In  the  matroBs  yields  water.  Before  the  blowpipe 
mei^ces  and  melts  into  a  white  enamel.  Ib  docompoil 
hydrochloric  acid. 

AnaljTses  by  Bamour,  the  mineral  in  the  latter  being 
free  from  impurity  than  in  the  former : — 

Silica iG-3« 

Alumina 16'77 

Lime 6*00 

Soda 4-84 

"Water 22-49 

Ih  found  in  the  cavities  of  on  amygdaloidal  rock  at 
on  the  Kaiseratuhl  in  the  Bretsgau. 

According  to   Blum,  the  cryatoU  of  faujuite  belong 
cubic  system.     Simple  form   o    111. 


290.  HARMOTO\CE.— Harmotomc;  PbillipB,  Hauy. 
ratomer  Kuphon-Spath ;  Mohs.     Harmotom  \  Uaui 
dinger. 

Priamatic.    011,010  =  64*^  as';  101,001  =s»4**47';  110,100=U*J 

a    100,    b    010,    0    101,    t    aoi,  p    111,  fn    110 
V    414.     V  truncates  the  edge  4p. 
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HXBMOTOME. 

60'='   66' 

80  63 
30     28 
45     63 
44       7 

81  SB 
8     23 
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no.  461 
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CombinationB.  rthi,  8j)ha,  gpthn.  The  faces  *,  p  striated 
'lei  to  their  mterscctioriB  with  each  other;  6,  fuintly 
iflted  parallel  to  its  iiiterflectiona  with  p.  Twins.  Twin- 
ge ♦«.  Cleavage.  «,  distinct ;  i,  less  distinct.  Fracture 
leven . . .  imperfect  conchoiilal.  Transparent . .  .translucent. 
Lustre  vitreous.  Colourless,  wliite ;  seldom  grey,  yellow, 
brown,  red.  Streak  white.  Brittle,  u  ^  4-6.  o  =  2"39 . . .  2'60. 
In  the  matrass  _i|*ields  water.  IVEelta  hefore  the  blo^'pipe, 
not  very  rt'adily,  without  iiituineHcenee,  into  a  tniusparent 
white  glasa.  In  powder  is  completely  decomposed  by  hydro- 
Ichloric  acid,  lea^Tng  silica  in  powder, 

BaSi'  4-  AJ  Si^  +  HS    silica  4713,  alumiua  16*70,  barytes  23*89^ 
!r  13*78.  ■ 


Analyses   of  harmotome   a,    l  from   Andreaaberg,    c    from 
►ber8t«in,  all  by  Kohler,  d,  e  from  Andreaaberg  by  l^mme 
:rg,  ^fi^m  Schifleuberg  near  Giesseu  by  Weraekink  :  — 


a 

40-63 
16-82 
30*33 

o-2e 

1'03 
15*03 


h 
45*60 
16*43 
20*09 
1-BO 
1-13 
15*00 


e 

46' 65 
16*54 
19*13 
1*10 
110 
16-26 


48-74 
17  65 
10-33 


1460 


e 

48'68 
16'83 
20*(>9 

Fo,  Mu 

14*68 


/ 
44 

1»'2S 

17 '69 
1'08 
0'65 

lo'3B 


I 


Analyses  of  harmotome  from  Strontian  g  by  Kohler,  h 
X^nnelt   t,   o  =  S'447,  k  in  small  transparent  crystals, 
•498,  both  by  Damour: — 

$  A  i 

anicft 4610  470^1 

Alumina ifl'4i         16-2-1 

Bed  oxide  of  iron     .     .       —  o*24 

Borytes so'Bi         so'us 


by 
a  = 


47-74 

lo'flS 

0-61 

21*06 


i^4tvik<ic!D    ui     ail 


'J  I 


Gl^iesaen,  at  QbersU 


291.  PIIlLLIPSr 
Pliiilipsit  ]  Iliiusmani 

prismatic.    011,010- 

a    KW,    b    Qio,    V    1 
catea  tht?  edgt?  /y?". 
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wi 

44 

;>;>' 

69 

^f. 

60 

py 

90 

Cotnbinfltions.  pe^^  ^ 
their  iuteraeotions  with 
Twin-face  wi.  Cleavuge. 
conclioitM . , .  une\'eo .  T 
Lustre  vitreous,  Colo 
yellow,  red*    Streak  yrh\ 


PBiixipsrrx. 


•157 


>th  bj  Koliler,  tf,  f  from  Annerode  near  Gieasen  by 
[ink: — 


■ 

a 

h 

e 

d 

e 

/ 

ns66&    .  .  . 

.      .     W61 

48*02 

60--W 

48*23 

48-30 

B3'07 

Aliuniiui 

.      21-7« 

S3-01 

sr78 

23  33 

30  20 

21*31 

li»d  01.  iron 

.      .       OM 

0-18 

— 

— 

0-41 

— 

Ox-  IT.  man. 

.      .        — 

— 

_ 

— . 

— 

0*60 

Xime       .     .     . 

e'2tf 

6-66 

6-£0 

7-22 

5fll 

607 

^t«h  .  . 

«-83 

7*60 

3*96 

8-89 

B*4l 

— 

^rteH   ,     .     . 

— 

— 

— 

— 

0-46 

0*39 

Ker     .     .     . 

.      1783 

1076 

10-B2 

17'6B 

1700 

17*00 

lalrtiesof  phillipsit^^  from  tlie  Giant's  Causeway,  o  =  S'17, 
luuel,  h  from  the  Stempcl  near  Marburg  by  Genth,  i,  k 
rfom  Dyretjord  on  the  west  cooat  of  Iceland,  a  =  8*201,  by 
lOur : — 

llCft 47*36  48*17  48-41  47*96 

lumina 21'80  sril  28*04  22*87 

oxide  of  iron     .     .  —  o*24  —           — 

4'66  607  8*40            7'15 

5'65  6*01  610             6*85 

3*70  0-83  —               — 

Water 16-D6  16-82  15*60  16-67 


In  attached  crystala  and  globular  aggregations,  in  cavities  in 
fgdaloid,  basalt,  phunolitc. 


w 

^i^  found  on   the  Habichlswalde  near  CasHel,  Die  Stempel 

Uenr  Mar!)Hrg,  Annerode  near  Gicsseu,  the  Kuiseretuh]  in  the 

i,  Leipa,  Kamnit/.  and  the  Feuermauer  near  Toplitz  in 

A,  Sirknitz  near  Liiwenberg  in  fcJileaia,  Oberetyin,  Men- 

|l«leburg    near    Bonn,    Vesuvius,    the    Giaut^a    Causeway  in 

id. 

baa  been  supposed  that  gismondine,  or  zeagonite,  from 

-di-Bove  near  Rome,  is  a  variety  of  phiUipsite.     Three 

rtriii  crjstalfl  of  this  substance,  Imving  the  form  of  phillinsite, 

rtimes  cross  nearly  at  right  auglen  to  each  other.      Occa- 

_      ly  a  number  of  such  crjbtals  are  united  so  that  the  faces 

Ke  nearly  in  one  plane,  and  tho  faeen  a,  h  disappear.     The 

then  assumes  the  form  of  a  double  four-elded  pyramid,  on 

ces  of  which  may  be  observed  the  lines  of  junction  of  the 

it  crystals  of  wnich  it  is  composed.     (Brooke,  Phil.  JVfag. 

10. 170.) 


mm 


I 


I 


I 


458  UTDBOrS    SlUCATKa. 

Analyaea  of  a  minerBl  called  phiUipsile,  «,  h  tnau|Mifvt. 
c  opaque,  from  Vesuvius,  o  =  8'913,  all  by  Mariguae,  i,  t  d 
ECAgonite  by  v.  Kobell : — 

a  b  e  d  9 

Silica 48'M       **w       -W-fiS       4r«o      «-« 

Alumina 8*38       IftOO       SVa*       WW       tTM 

Lime 6-99         7W         6-31         T-»        MO 

Pottttth 10-85        »90      uoo        a-«o       rw 

Water 1606         1»-U         15'3l         IT99        IT** 

In  analysis  c  the  loss  11*09  is  assumed  to  be  poUali. 

A  light  blue  Bircon  from  Vesunua  h&a  aometimea  been  calW 
teagonite. 

292.     EDINGTOXITE.  —  Pyramidaler    BtTthjn  •  Sprth ; 
Mioha.     Edingtonit ;  Hausmaim,  llaidtager. 

Pyramidal.     101,001  =  43°  30'-fi. 

a    100,   e    101,   n    ois.     The  forma  to  which  e,  n  bekmgvt 
hemihcdral  with  inclined  faces. 

sie.  ttt. 
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63 

Combination.     rt#V.     CleaTage.     a,  very  distinct. 
imperlect  conohoidul . . .  uneren.    Semi-ti-nnspaivnt . , .  transit 
Lustre  >-itrcou8.      Greyish  -  white.      Streak   white.      Bfiok. 

U  =  40. ..46.      O  =  271. 

In  the  nmtrase  yields  water,  and  becomce  white  aad  opMtf- 
Before  the  blowpipe  in  a  strong  hent  meltrt  into  %  coUmbW 
glass.  In  hydrochloric  acid  forms  a  jcUy  without  being 
pletely  decomposed. 

Aiudysis  of  a  small  quantity  by  Turner: — 

Silica S6t» 

Alumina  «7'n» 

Lime .     .  IS'Utt 

Water  13*39 

Lobs  .     .  n  «'i 

The  loRs  is  probably  potaah  or  aoiln 

Was  found  in  Kiriv>V 
•taoce  called  clutlml! 
Kilpatrick  hills  near  Uuiuhartuu  lu  ^cuLiouU. 


COMi^OXITE. 
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203.  COMPTOKITE— Thomaonite,  Comptonite  ;  Phillipe, 
Bcudant.  Orthotomer  Kupliou-Spath,  Peritomer  Kuphon- 
Spath  ;  Molis.  Comptoiiit  j  Haufimaun.  Tbomaonit ;  Mai- 
(Unger. 


Pnsmatic. 

m   100,  b   010, 

e   001,  « 

ac 

90°     O' 

be 

90     0 

ma 

46     SO 

mb 

14     40 

U 

»0       0 

mm' 

P9      20 

no.  134. 
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The  fares  vt  usually  striated  pnrallol  to  their  intrrsectiona 
vrith  a  and  h ;  c,  very  uneven  Cleavage,  o,  perfect ;  h,  less 
perfect  ;  c,  traces.  Fraeture  imperfect  coucboidal.  TninH- 
pareDt...traiialueeut.  "White,  incUuing  to  grey,  yellow,  red. 
Sitreak  white.     Brittle,     u  =  60...6'6.     O  =  a'3l/..fi-38. 

In  the  matnwa  yields  water.  lutumesces  before  the  blow- 
pipe, becoracst  opaque,  and  nieltu  with  difficulty  into  a  white 
enamel.  Id  decomposed  by  hydrochloric  acid,  funuiDg  a  jelly 
of  silica. 

sAlSi  +  sCaSi  +  7H,  silica  38'a,  alumina  3i*e,  lime  irs, 
water  13.  A  coualderable  portion  of  the  lime  is  somcttmea 
rapUoedby  soda. 

A  nalyacs  of  comptonite  from  the  Kilputriek  hills  a  by  Ber- 
zcliua,  bf  r  bv  Thomson,  </,  e  from  Lochwinnock  in  Renfrew- 
shire by  Thomson,  /  from  Dalsuy|>en  by  Ketziufi,  y  from 
Hecberg  near  Kadcn  by  Zippe,  h  from  Sceberg  by  Raramels- 
berg,  i  from  Elbogen  by  Molly : — 

abode 
Silica SB'30        34*63        87*08  80'SO        37*S0 

Alumina 30'7o      ssss      B3'0S        3i-3«      sroe 

Limn           13*64  lS'6o  10'7&  16*40  1610 

Soda 4fi3  1*26          870  it*    0*t0  1*08 

Red  oxide  of  iron   .     .  —  —          —  0'«o  072 

Water l3'io  i4*oo  I3'0o  ia*oo  i3'20 

Silica  .     .  .     3030        3rss        8874        sroo 

AJuuiina  .  ...     an  05         83'00        8084        aior 

Liiae    ,  10-68  ll*»0  13*43  IS'80 

X  2 


I 
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HVD&OUa   BIUC1TE4. 


9 

A 

1 

653 

3*05 

ess 

— 

K      D-M 

— 

160 

13-10 

\r%k 

f 

Soda 811 

Bed  oxide  of  iron  ....      O'&o 
Water I3i0 


In  attached  crj'stalfl,  globular,  and  roniforni,  in  amygdaloxd&l 
cavities  of  LiiBatt.  plionolite,  and  old  lava8,  with  calcite,  chabuir, 
atilbite,  pliillipBite  and  apouhyUite. 

Is  found  on  VcfluWua,  Sceberg  near  Koden,  Schreckenstein 
on  the  Elbe,  the  Strizizowitz  mountain,  the  Kek'hberg  near 
Triebbc'li,  tlie  Pllueterknute  near  Eisenach  in  HesHia,  liaueD- 
stein,  near  Bolunisch  Kaninite  and  DohmiAh  I^ipa,  Daubiti 
and  other  places  in  Bohemia,  Greenland,  Icelxind,  the  Faroe 
and  CyclojH^an  islands,  the  TjtoI,  in  trap  with  aualcime  and 
prebnite  on  the  Eilpatrick  hilifi  near  Dumbiirton  in  S<^^tland- 

The  surface  of  o  is  frequently  uneven,  fyrniing  apporeatl^f 
two  planes.  The  angle  between  these  suHacea  dii^ers  consider* 
ably  in  diiferent  cryatala. 


294.  ALGERITE.— Algerite  ;  Hunt. 

Oblique. 

a    100,   ft    010,  m  110. 


mm 


04^ 


Cleavage,  m,  imperfect.  Translucent , .  .opaque. 
vitreous,  incliniug  to  pearly  on  the  cleavages.  T<*lIowy4- 
white,  atmw-yellow;  becomce  a  deep  brownish- vellow  nftcrci- 
poaure.    Streak  light  brown,    n  ^  30. ..So.     o'=r  3rt»T  ..rf«l 

In  the  matniBs  yields  water.     Intumeftooa  I     '  •  blow- 

pipe  and  melts  at  a  high  temperature,  with  y  -cenre, 

into  a  porous  wbite  enamel.     Slightly  acted  upon  by  hydiv- 
chloric  acid. 

Analyses  by  T.  S.  Hunt  and  Ooasley : — 

Sdica 68*18 

Alumina     ...  ...  so'os 

Bed  oxide  of  iron  i'»4 

Maguebia    .     .     .  i*ao 

Potajih    ...  iO'«d 

Waier 7*W  »-3rf 

Is  found  in  cryst-ala  imbedded  in  white  ciysuJlme 
at  IVanklin,  Susacx.  county^  A^ew  Jersey. 


MEXOITE. 


4CL 


TITANATE8. 


295.  PEROWSKITE.— Perowskitej  Dufrenoy.    Perowskit; 
Haasmiinn,  Hnidinger. 

Cubic. 

i     iSO,     I    540,    f»     811, 
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FTO.  456. 


.tine, 


Opaque.     Liutre  adamant 
Grevish-blaok . . .  iron-black, 
Streak  greyiah-white.     h  = 


Cleavage,  a,  tolerably  perfect. 
tine,  iuchning  to  metallic,  Dright. 
times  dark  reddish-brown. 
O  =  S'9«...  4-017. 
InfuHible  before  the  blowpipe.  Soluble  in  borax.  "With  a 
Tcry  small  tjuantity  of  the  mineral  tlie  bead  is  lij^ht  yellowish- 
grcrn  wliile  hot,  and  colourlesa  when  cold  ;  with  a  larger 
quantity  of  the  mineral  the  bead  is  brown  when  cold.  In 
powder  ia  but  alightly  acted  upon  by  hydrochloric  acid. 


I 


I 


CaTi,    titanic  acid  68'do,  lime  4110. 

Analyses  by  Jacobson  and  Brooks : — 

Titanic  acid 69'98  SO'OO 

Lime 39-£0  S0*76 

Magnesia trace  o*  1 1 

Protoxide  of  iron   .     .     .      2'oe  4'70 


Ta  found  in  crj-stala  in  micaceous  limeston©  at  Vogaburg  on 
tho  KaisershihL,  and  in  chlorite  elate  at  Achmatowsk  near  SU^ 
fcaoat  in  tho  Ural. 

2S6.  MENGITE.— Mongit;  Moha,  Hausmann,  Uaidinger. 

imatic.    0U,OlO=s49°67';  101,001ssl»°14'',  lVO,\w>=*??\^  . 
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^    \oa,  m   iiOf 


t    820,    e    111. 

X  3 


TITAJrATBS. 


ma 
ia 


mm 


no.  «M. 


68®  10* 

30  M 

43  40 

U  100  88 

e^  S8  33 

m"  78  60 

em.  40  50 


Combination,  aime.  Surface  smooth  and  briglit.  Xft 
cle&Tage  observable.  Fracture  uneven... concLoidaL  Opaqtur. 
Lustre  metallic,  imperfect.    Iron-black,     Streak  brown,    n  = 

£'D...&*6.      a  =  fi*43. 

Infusible  before  the  blowpipe;  becomea  nmgnetic.  With 
borax  and  salt  uf  phosphoruH  melti»  into  a  dear  glaas.  In  the 
outer  flame  imparts  a  greenidh-yoUow  colour  to  salt  of  pboi- 
phorus ;  in  the  inner  flame,  with  the  addition  of  tin.  a  yel- 
iowi»h-red  colour.  Imparts  a  ereen  colour  to  soda  on  philumm 
foil.     Is  completely  soluble  in  not  concentrated  sulphuric  add. 

It  is  supposed  to  contain  oxides  of  iron  and  mangaaMti 
titanic  ncid  and  zirconia. 

In  ainnll  cn-at'ils  iml»edded  in  albite  in  the  Bmcn  mountaint 
near  Mliusk  in  Siberia. 

This  mineral  was  given  by  Mcnge  to  Mr.  Brooke  as  the 
ilmenite  of  Fischer,  and  was  accordingly  described  by  him  under 
that  name.  But  aa  the  titanic  iron-oxide  from  >('^^^  ri,.v 
passes  under  the  same  name,  which  it  may  be  cot 
the  present  at  least,  that  it  should  retain,  we  hare  un.-j. 
suggestion  of  Professor  G-.  Huso,  of  desigiukting  this  s£>ii 
as  mengitc. 


297.    POLITMIGXTTE.— Polymygnite;    Beudant.      Pre- 
matigches  Mclun-£rz ;  Mohs.    Polymignyt ;  Hausmann. 
mignit ;  Haidinger. 

Prismatic.  011,010=66^34' 6;  loi,ooi=81^S4';  110,100=1 

a    100,  b    010,  o   001,  m    110,  4    310,  i   4i0j  p    ill. 
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Corabinntions.  pbam,  pbatfutt.  The  facos  a,  &,  m,  m,  i  stri- 
ated parallel  to  their  iutcraections  with  each  other ;  the  other 
faces  smooth.  CleuTage.  6,  imperiect;  o,  tracea.  l?'ractiire 
conchoidftl.  Opiujae.  Lustre  metallic,  imperfect.  Iron-blnck. 
Streak  (krk  browu.     Brittle.     H  =  •S.     o  =  475...4B1. 

TJnchanj!;eable  before  the  blowpipe.  AVith  borax  yields  a 
glass  coloured  by  iron.  Imparts  a  reddisli  colour  to  suit  of 
phosphorus  in  the  iuuer  flamo.  With  sodji  does  not  fuse,  but 
vieJda  the  reaction  of  man^nnese.  In  powder  ia  decomposed 
bjr  concentrated  sulphuric  acid. 

Aaalysia  by  Berzelius : — 

L      Titanic  acid *e'80 
Zircouia 14'1* 
Bed  oxide  of  iron IS'SO 
Lime i'W 
Oxide  of  inanKnnefle     ....      270 
Oxide  of  ceriiun 6'00 
Yttria 11*60 
traces  of  potash,  magnesia,  silica  and  oiido  of  tin. 
nd  in  small  crystaJs.  elongated  in  the  direction  of  the 
edge  ab,  in  the  xircon-syenite  of  Friedrichswam  in  Norway. 
It  is  said  to  occur  aLw  in  basalt  near  Porsgnind  in  Norway. 


298.  POLYICRASE.— Polykrase  ;    Dufrenoy. 
ann,  Uai dinger. 


» 


Polykras  ; 

Frivmatic.    oii,oio  =  46°4fl' ;  101,001  =  18°  63;  1 10,100=70° 0'. 

a    100,  6   010,  X   021,  m    no,  «    111,  r   311. 

no.  4S8. 
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«m           44  fi9 

ra          63  13 
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'       vjiblo.      Fracture   conehoidal.      In   thl 

Lustre  metallic,  imperiect.     Black,  by 

)u]loiriah-browii.       Streak   greyish- brown. 

106. 

In  the  matnwit  decrepiUtea.      Ignited   qmcVVy  ^"^a  \^« 

X  4 


4(S^ 


TAyTJtLA.TX8. 


I 


gadoUnitc,  and  anflumoa  a  light  brown  colour,  but  without  uit 
cbftDj^  of  flpocific  gravity.  Infusible  b«foro  the  blonpipr. 
Solublo  in  borax,  imi>arting  to  the  bead  a  ycUuw  colour  m  tbe 
outer  flume,  and  a  yellowiali-brown  colour  in  the  iDuer  flame, 
Im(Kirfeotly  decomposed  by  hydrochloric  acid.  Is  oomplvteljr 
deoompoBed  by  hot  sulphuric  acid. 

According  to  Scheerer  coutains  titanic  acid,  tantalic  m^ 
ztrconia^  yttria,  red  oxide  of  irou,  oxide  of  unmium  and  cerium, 
a  small  quantity  of  alumina,  magnesia  and  ])erhftpR  some  alkali 

la  found  in  cryatab  in  granite  veins  at  iiittcroc  in  Korwsj, 


TAKTALATES,   VX0BA.TE8,   8CHZEI.XTZS,   MOtTBDATSS. 


PYltOCHLORE.  — Pyrochlopo;  Phillips.  Beudant. 
Oktaediisches  Titau-Kr^ ;  Mohs.  Pyrochlor ;  ilauanuum,  Hai- 
dingar. 

Cubic. 

a    vyo  cleavage,  o    ill.  d  on,  n    sil,  m    311. 
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Form  and  combinations,  o,  od,  on,  odn^  odm.  Clearagr. 
a,  o  scarcely  obsen'uble.  Practure  conchoidal.  Translucent  an 
the  edges... opaque.  Lustre  resinous,  inclining  to  vitrecui. 
Dark  reddish-brown,  blackish-brown  on  a  freshly  fractured 
surface.     Streak  light  brown.     Bather  brittle.     H  =  6*0.. .6-5. 

O  =  410...4-33. 

Before  the  btowpi[)e  tuma  yellow  and  melts  with  greit 
difficulty  into  a  blackiah-brnwu  slag:.  With  borax  yields  a  glui 
winch  ia  reddish-vellow  in  tbe  outer  flame,  and  dark  red  in  the 
inner  Jlame.  The  varieties  from  Bre\ng  and  Friedrirhsniini 
yield  tlie  reaction  of  uranium.    In  powder  ia  completely 

Bed  by  concentrated  sulphuric  acid. 


TKBOrBONITE. 
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a 

d7'38 


b 

6S-2S 

6-67 
3-32 


C 


;}  13-16       '2'] 


10*08 


2*00 


0-70 


1'29     (Fb    S-flS) 

016' 

0-81, 

—    '  3'73 

OX.  oran. 
not  liet. 


0-86 
1*33 
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Water 


d 

67*77 


AnaljrseB  of  pjrochlore  a  from  Miask  by  Wohler,  h  from 
I  Miask  by  Hertnaon,  tr,  rf  from  Brerig,  o  =  8*8,  by  "WohJer : — 

piBrtalic  add  .  . 
I  TitAuic  acid  .  .  . 
I  Zirconui    .... 

Glide  of  cerium 
iThorina     .... 
I  Oxide  of  lactbanium 
I  Lune 

Protoxide  of  iron 
I  Protox.  mangan. 

I  Tttria 

I  Fotasbf  soda,  litkia      .     .      — 
I  Sodium 3*93 

Fluorine 3*83 


fi'io       not  det. 


10-13 


671 


1-16 


0'60 


7-oe 


7-4S 


In  smaU  crystals  and  graiua  in  srenite  near  Priedrichfiwam 
and  in  the  island  of  Lovo  near  Breng  in  Nonvay,  in  granite  in 
the  Emen  mountains  near  Miask  in  the  Ural. 

la   pyrochlore  from  Miask   G.  Kose  found   o  =  4*320 ;    in 

Eyrocniore  from  Friodriohswam  o  =  4*306...4*2io.     For  pyroch- 
>re  from  EViedrichswiim,  from  a  very  small  quantity,  Wohler 
found  a  =  4  8o8. 


800.  FERGtrSONTTE.— FerpuBonite  ;  Beudant.  Pyra^ 
audalM  Melon-Brz ;  Mobs.  Fergusonit ;  Hausniann,  Kai- 
dinger. 

Pyramidal.     ioi,ooi  =  66°  io*. 

c    001,   *    111,   o    320,  z   331.     Tlie  forma  y,  3?  aro  Lemi- 
?1 : 


with  parallel  faces. 

go  00°    o' 
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U  79       6 

M  79     17 

c/  86       1 

ges  11     19 


no.  483. 


»robinationa.      c/,  e$p\  ^*^/'      SurCwcs  w-tVuer  \ytvCTCt^. 
^  traces.     Fracture  oonchoidal.     0\w\^uc  \  \v\  ^^3isa 

X  5 


i 


p 


splinters  tnmslueent.  Ltifltro  imperfect  xnetallic^  inrliai&g  t<) 
retiinous;  im  aurtoce  of  fracture  vitreous,  bright.  Bbdoifa- 
brown.  Streak  jyalo  bru^ni.  Hriltle.  H  =  6'6...eo.  qb 
S'B...S-o. 

Infuitible  before  the  blowpipe.  With  bonu  and  ealt  of  pko«- 
phontB  diaaolves  with  difficulty  into  a  gloM  which  ii  jdlov 
while  hot. 

where  B  is  yttria,  protoxide  of  cerium,  Eirconk. 


Analysis  by  HartwoU : — 


TaDtalic  tcid  .  . 
Yttria  .... 
Protoxide  of  oerium 
Zirconia  .  .  . 
Oiido  of  tin  .  . 
Oxido  of  uraaiuni 
Protoxide  of  iron 


47*75 

4*88 
8*09 
100 
0'96 

oa4 


Is  found   imbedded  in 
Farewell  in  Grcooland. 


quartz  at  Klkertaursak  near 


301.  ETJXENTTE.— Eux^-nite;  Dufr^noy.    Eurenit;  Ilaos. 
xnann,  lluidingcr. 

Fracture  imperfect  conchoidal.    In  thin  splinters  tnmsiucent 
Lustre  resinous,  inclining  to  metallic.      Brownish- black;    hf 
^_     transmitted  light  reddish-orown.     Streak  reddish-brown,    x  s 

^^        Infusible  before  the  blowpipe.     In  the  outer  flame  iropartfl  a 
brownish-yellow  colour  to  borax.     Not  acted  upon  by  aads. 

I    Analyses  a  of  a  small  quantity  &om  Jolater,  6  o£  a  n 
similar  mineral,  o  =  4*73... 47a,  from  near  Tvcdestrand, 
by  Scheerer : — 

-  '   I 

Tantalic  ncid  with  titanic  acid      .     .     49'd«  1  H 

Titanic  acid 7»4 /  *****    ■ 

Tttria Sfi'Oe  38*97 

Pn>toxide  of  uranium S'M  7  68 

Protoxide  of  cerium t'lS  8*91 

Oxide  of  luuthanium O'06  jr^      S'8o 

Lime a-47  —     M 

Magnesia w^^  —    ( 

Water "^-^  ^-^ 


TxsnxLm. 
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found  lit  JOUter  in  Bergenbuua  mxd  Tvede«trand  in  Nor- 
Vbv,  and  al»o  at  Areudal,  containing  niobic  acid,  but  no  tantalic 


302.  TTTEOT^V^^ALITE.  —  Tttrotnntiilite  ;  PbiDips. 
Tttrotaiitale  ;  Heudant.  Yttcrtontol  ;  MohSj  Uausiuaun, 
Haidinger. 

Cleavage  in  one  <lirection,  more  or  less  distinct.  Fracture 
conchoidal . . .  uneven,  granular.  Opaque.  Lustre  imperfect 
metallic,  inclining  sometimcfi  to  resinoua.  Iron-Mack,  brown- 
iah-bhutk,  yeUowish-brown.     Streak  grey  op  white,     n  =^  6*0.., 

6*5.      G  =  6*30... 0-88. 

Before  the  blowpipe  becomes  brown  or  yellow,  but  does  not 
xnelt.  Soluble  in  oorai,  forming  a  clear  yellow  glnas.  Is  not 
b#pd  upon   by  acids.      Is  completely  decomposed   by  fusion 

^Kk  biffulphato  of  potash. 

pied 


'Tji,    where  B  i«  T,  Ca,  Fe,  U,  and  part  of  the  Ta  is  re- 
*  by  w. 


Analvaes  of  vttro  tan  tali  te  from  Ttterby  a,  i,  e,  d  by  Berze- 
lius,  from  the  iJmen  mountains  e  by  Hermann, jT  from  Ytterby, 
pfter  ignition,  by  which  it  lost  8'9...6*il  per  cent.,  by  v.  Fe- 
rets: — 


Tantalic  acid 
^hei'hc  acid 
lYltria . 
JLime    . 
'Ox.  uranium 
B*d  01.  iron 
Oz.  copper 
ir,TT,re,r*,W 
!Magne9ia 


a 

67  00 
6*26 

SO' 25 
0-88 
0*50 
3fiO 


51-89 

a8*63 
3-3tf 

vn 

O'fio 


c 

6013 
I'Oi 

20-78 
0*60 

1*10 


lis 

39-00 
8-89 

8 -If  3 
2*72 


574       2-79       4-85 


486 


f 

58  65 

oao 

31*86 
T-66 

3-04) 
6-80) 

—  0-40 
1-60          — 

—  1'40 

i-eo       — 


61-33 
(Ms  100) 
19-74 

8-08 
(u  6-84 
(Fe  7*23 


Watej 

^^B  found  in  indiatinctly  formed  crystals,  and  imbedded  grains, 
^^Hweden  in  a  quarrj'  at  Ytterby  near  Maxholm  in  fclnpar  with 
^Hdinito  and  in  the  grauitc  reins  of  Finbo  and  Konirf^^berg 
penr  Fahlun  \  iu  the  Ilmen  mountains  near  Miask  in  the  Ural. 


xnatuc 


TANTALITE.— Tantalite  ;  Phillips^  Dufr^noy.     Prls- 
atiaches  TaataUErz ;  Molis.    Tantalit ;  Hausmaun,  ifaidingcr. 
I 

t     Priamaiia     Wi,i>iO=6J°8-4';  10l,00l  =  aa°6**,  l\O,\0O«=vf  ^A  * 

X  6 


ra 


13     SB 
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^eTa,    port  of  the  p, 

Taotalic  acid 
Oxidyoftiji     '     •     ■     ea 

^fcox.  iron      '     '     *       - 


aAKABBKITE. 
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interrupted  blaat.  Sometimes  it  imparts  a  i^d  colour  to  salt  of 
phosphorus  in  the  inner  flame.  "With  soda  and  a  little  horax 
yielda  tin  in  the  inner  flame. 

Analyses  of  tantalite  ^,  A,  k  from  Broddbo  by  Berzcliufl  : — 


Tantalic  Acid 66-86  6S'22  66-86 

Oxide  of  tin 803  8*26  8*40 

TungHlic  acid 6-78  Bifl  613 

Protoxide  of  iron  ....  p-66  860  io*60 

Protoxide  of  manganese       .  0*17  643  600 

Lime —  rifl  160 

In  crystals,  mussive,  iu  imbedded  angular  particles. 

Ls  found  imt)odded  in  grauito  contaiuiug  albito  or  oligocUse, 
seldom  felspar,  in  Finbind  at  Skogsbohle  in  the  parish  of  Ki- 
mito,  Katiola  iu  the  parish  of  Kuortane,  Kiwiwuoreuwehmaia 
jind  Harkiisnari  near  Torro  in  the  parish  of  Tanmiola,  Kavitas- 
kallio,  on  Bjorekiir  an  island  near  Kkeuus,  and  at  Ktiidasuo 
near  Penickoja  in  the  pariah  of  Somero.  Mechanically  mUed 
with  a  verj*  variable  proportion  of  oxide  of  tin  at  Kinho  near 
Fahlua.  The  variety  containing  scbeolic  acid  i»  found  in  crj'^a- 
toUine  grains  imbedded  in  loose  blocks  of  granite  at  Broddbo 
near  Fablun. 


804.  SA3IAESKITE.  —  Uranotantal ;  Hauamann,  Hai- 
dinger. 

Prismatic. 

Isomorphous  with  niobite.  Fracture  conchoidal.  Opaque. 
laiHtn?  on  surfiMre  of  fracture  bright,  imperfect  metidlic.  Velvet- 
black.  Streak  dark  reddish-brown,  n  =  fi*5.  o  =  6*BI7... 
»'71«.     By  ignition  o  is  reduced  from  6"7lo  to  d*3736. 

Slightly  heated  in  the  matraes  decrepitates,  yields  a  littlo 
moitfture,  glows  like  gadolinite  and  assumes  a  blackish-brown 
colour.  Before  the  blowpipe  melts  on  the  edges  into  a  black 
glass.  In  powder  is  dissolved  in  borax,  yielding  in  the  inner 
flAme  a  yellow  glass,  and  in  the  outer  flame  a  yellowish-green 
glAss,  which  inclines  to  red  on  the  addition  of  a  large  propor- 
tion of  the  mineral.  Easily  soluble  iu  salt  of  phusphurus  into 
a  clear  emcmJd-green  glass.  Soluble  with  diihculty  in  hydro- 
ehloric  acid,  forming  a  green  solution. 

Analyftcfl  of  samarskite  a,  b,  c  from  the  Hmen  mountainB, 
o  =  &fli7...6'fl8,  by  V.  Peretz,  d,  e  of  yttroWtnemte  \i^  \tv^- 


[0  MOBJLTE8. 

(the  ti  e 

Metallic  ncida «6'88  6800  erPl  n\t»  tr« 

Tttria 0*16  1 1  '04      8*s«  wr«  im 

Protoi,  iron 16'43  16'90  15'94  e'0«  iro 

Protox.  mangan 1    ^^.^^  ^.^       ,.^3  m  W 

Lime j  «^  (^« 

Ox.  unuiium U'lB  1670  16^7  U   6«  l'*7 

MjigneRin 0'80  0*76  O"?*  ti  I W  SI* 

Protox.  cer.  ox.  Unthan.     .       —  —         —  —  s^ 

Loss  ign —  —  —  l'<6  — 

The  metallic  ncida  in  analyses  a,  i,  r  ore  a  mixhipp  of  niobic 
and  scbeelic  acids.      The  acid  in  analyses  J,  e  is  supposunl  hj 
Hermann  to  be  that  of  a  new  metal,  ilraenium.     A'-iordini!  t» 
H.  Bose,  it  ia  a  mixture  of  niobic  and  st'heelic 
pOBScflsea  all  the  properties  of  the  aubstanco  called  U:.j,   . 

Ia  found  in  imbedded  ilattoued  grains,  with  aeschyii 
bedded  in  felspar  in  the  Ilraen  mountains  near  Minak.    A:^--iu- 
iug  to  H.  and  G.  Bose,  the  mintsral  called  yttrodmuuito  hj 
Hermann  is  samarskite. 


3a5.    AKSCHTNITE.— Aeschynifce;   Beudant.      DyatoiMi 
Melai)-Glaii7,  >rohs.     Aeschynit ;  Hausmann,  Haidingcr. 

Priamatic.    Oil ,010=36° Si';  101,001=33°4«'-4i  110,100=«S'^I»'^ 

a    100,    h    010    cleavage,    e    001,    v    801,    m    ito,  r 
0    111. 

no.  444 


ca 

OO*^ 

0' 

oa 

08° 

18' 

mc 

»0 

0 

00 

60 

96 

va 

36 

47 

oo' 

44 

»4 

vc 

63 

18 

00" 

ea 

66 

vt/ 

100 

B6 

o'o" 

119 

63 

fnm 

69 

41 

om 

88 

34 

rr' 

80 

ae 

Combinations.     rnmVf  eamo,  amrto.     The  frt* 
nted  parallel  to  their  intersectioua  with  each 
faeefl  uneven.     Cleavage,     b,  traces.     Fracture 
clioidal... uneven.     Faintly  translucent  on  tht- 
Lustre  imperffct  nietjillic ;    the  Eiurfacca  of  i- 
bright.    Irou-black . . .  brown  ;  liyntnnth-rod  by  i 
Streflk  yellowiHh-brown.     Brit  dr.     it  =  6'«. 

In  tin*  matnt9«  y\v\^4  \i  WvxXo  -^priklcT  and  tT«c^ 
acid.     Before  tUc  \Ao^\^'&  mVsm»ws&  vAXwau^ 
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brown,  but  h  nearly  infusible.  With  borax  mclti  into  a  bca4i 
which  is  yellow  while  hot,  and  becomes  colourless  on  cooling, 
and  which,  with  the  additiou  of  tiu,  io  the  umer  ttanie  becomca 
red.  With  salt  of  pho-phonifl  soluble  with  more  difficulty  into 
a  clear  bea<i,  which,  with  tin,  in  the  inner  fliune  becomes 
purple.  With  bisulphato  of  potaah  diBBolves  into  a  dark  yellow 
tnuuparent  mass,  which  becomcH  opaque  on  cooling.  Is  par- 
tially decomposed  by  coucentrated  sulphuric  acid. 

Analyses  of  aeschynite  from  Miask  a  by  Hartwall,  o  =  608, 
b,  e  =  *'96,  c  both  by  Hermann : — 

a  b  c 

Niobic  acid —  83*30  SS'OS 

Titanic  acid 66*0  ir©i  lO'SO 

Zireouia 90'0  17*63  I7'68 

Prottiiido  of  iron      ....     (*•   2*fi)  17'06  4"33 

Tttria —  0*36         -lea 

Oxide  ot'liiuthauium     ....        —  ■4-76  iri3 

Protoxide  of  cerium       .     .     (c«V  160)         2'48  15'69 

Oxide  of  tin 0*6    c»   S-W  — 

Wftter  with  a  tzace  of  flaorine    .       —  r&o  i'66 


10  idrccuiia  is  perhaps  the  noria  of  Svanbcrg.     Hormann 
8Uppo»e«  that  in  aualysiH  a  a  mixture  of  uiobic  and  titanic  acids 
mistaken  for  pure  titanic  acid, 
le  found  in  orvritals  in  a  coarse-grained  rock,  consisting  of 
^lapar,  albite  and  mica,  near  Miaek  in  the  Ural. 
The  tir»t  accuiuit  of  the  crystals  of  this  substance  was,  we 
boliovc,  published  by  Mr.  Brooke,  in  September,  IftSl.     He 
ilesoribea  them  as  right  rhombic  prbms.     Mr.  Allan,  in  the 
fourtli  edition  of  Phillips,  atntes  them  to  have  been  tleacribcd  as 
obliqiio  rhombic  prisms,  a  mistake  which  has  beeu  copied  fc 
Aigvr  in  his  editioa  of  the  same  work. 


306.  NIOBITE.— Tantftlitc  (in  part) ;  Phillips,  Dufr^noy. 
HemiprismatischeaTantal-Erz;  Mohs.  Columbit;  Hausmann. 
Niobit;  Uaidinger. 

Prismatic.  011^10=43° sa';  ioi,ooi=4i**ie'e;  llo,ioo=60°jo'. 

•      100,     6     010,     C      001,     d     013,      V      023,    y     Old,    A     201, 

I    wo,  m    110,  y    ISO,  o    in,  u    3i3,  n    ois. 


Jb  70°  m' 

Jfb  80        O 

^  90       0 


70°  36' 
38  6S 
SO       0 


ha 
ea 


Combinations,      chu 
faces  b  deeply  8triate( 
Twins.     Twin-face  h. 
Cleavage,      o,  b  distin 
Fracture   imperfect    co 
imperfect  metallic,  pasi 
cleavages,  and  into  resii 
black,  brownish,  greyial 
brow^nish-black.      k  =  ( 
tricity. 

Infusible  before  the  b 
green  glass  which  does 
blast.  Soluble  in  bisulf 
acids. 

Analyses   of  niobite 
G  =  6-39,   c   streak  dar 
Bose,   streak   dark,    o  = 
reddiflh-brown,    o  ==  6' 


CombbatTons.      eh 

''"perfect  ^ItSlt' 
^^fr.  brownish,  fr^,,{, 

Infusibfc  bsfore  the  I 
^»  gfa«a  vrhicb  d«. 

Analy»„3   of  nbbito 

B,-,7         '    "   streak  darJ 
■*W8e,   Streak   dark     „ 

America  bv  T^„-.?^=  ^S 
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reddiah-broxm,  g  =  6*33»y  by  Grewink,  o  =  S'^^o.-.s-tos, 
hj  S^hliepcr,  i  from  North  Amorica,  slronk  dark  reddiah- 
browa,  o  ^=  6*708,  by  II.  Rose,  i'  from  the  Ilmen  mountains, 
o  =  6-43... 6*73,  by  HormoDD,  o  =  64«i,  /  by  Bromeis,  m  from 
Miflflletown  in  Connecticut,  streak  dark  brovm,  o  =  6'80,  by 
Hermann : — 


y 

A 

» 

k 

/ 

m 

JJiob.  pelop.  acids    80oe 

rs'sa 

7903 

80-47 

78'60 

78-83 

Protoi.  iron 

13-69 

16(16 

1637 

8-60 

1276 

1406 

Protox.  maug. 
Tttria  .     .     . 

6-97 

4-71 

4-44 

6  col 
SOOJ 

4-46 

6-63 

Ma^c^Aia  .     . 

(S-i 

0-22) 

— 

2-44 

301 

O'iO 

Ox.  copper 

0'44 

0-07 

0-06 

— 

w 

0-96 

Lime 

— 

0'46 

— 

— 

0-75 

— 

Oi-  tin       .     . 

— 

0-29 

0-47 

— 

— 

0-40 

Protox.  uran. 

o»e 

— 

— 

0-50 

0*66 

— 

Analyses    of  i 

liobito 

i^m   Limoges, 

0  =  6-en 

...6-787,    by 

Damour : — 

78-44 

78-88 

7890 

78-74 

14-98 

14'04 

14-60 

14-60 

0-52 

7-83 

7-16 

717 

Pelopic  and  niobic  acids  . 
protoxide  of  iron  .  .  . 
Protoxide  of  mangan. 

mtb  found  in  crystals  and  granular  masttes  in  granite,  with 
HKi,  on  the  Rabenstein  near  Zw-iesel  not  far  from  Bodenmais, 
rrtb  yttroilmenite  in  a  granite  vein  on  the  east  aide  of  lake 
Umen,  with  tourmaline,  berj'l,  ehrvaober\'l  at  Haddam  and  Mid- 
lleio^'n  in  Connet-tiout,  Chfaterfield  untf  Beverley  in  Massachu* 
Rtto,  and  at  Ackworth  in  New  Hampshire. 

S07.  WOLFRAM.— Tungatate  of  iron;  Phillips.  Scheolin 
errugin^ ;  Hauy.  Prismatischea  Scheel-Erz;  Moha.  Wol- 
tmm ;  Hausmann,  Haidinger. 

Prismatic,  011,010=43*^10*;  101,001=40'* 4e''7;  iio,ifX)=:i>o°63''6. 

a  100,  b  010,  e  001,  i  019,  u  101,  k  303  twin-face, 
"  910,  m  110,  I  120,  0  111,  «  211,  z  113,  The  forms /,  o, 
t,  z  are  usually  hemihednd  with  parallel  iaces. 


t 

90° 

& 

r/ 

116'' 

60' 

8h 

61°  68' 

^ 

00 

0 

mm' 

78 

16 

ac 

63     48 

^ 

90 

0 

If 

44 

10 

8tt 

00     43 

«' 

66 

3 

oc 

63 

66 

**" 

60       4 

fcr' 

61 

33 

00* 

61 

10 

as 

137     30 

the 

89 

64 

00" 

77 

39 

zc 

Vk     Vk 

L 

tfO 

e 

o'o" 

107 

60 

•^J.  and  with  tZ     ,,■  .  ""^  '»•'" 
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1 

VM 

W 

n 

■ 

n            I 

c 

d 

e 

A 

Bcheelic  acid  .     . 

.      76-66      76-20 

7600 

76-80 

76-93 

76-00 

T^potox.  iron   .     . 

.      2017      1010 

0-63 

0-43 

0-38 

0-4O 

I*rotctx.  mangan. 

3-64        4-48 

18"96 

18-80 

14-04 

13*8* 

31a.gaesiA        .     . 

—         0-80   Ci 

i    0-48 

— 

— 

__  1 

AnalyBpfl  of  wolfram  g  from  Elircnfriefiprsdorf,  g  =  7'6O0, 
from  NfrtBchinsk,  o  =:  7*496,  »  from  Moute  Video,  g  ht  7'499, 
from  Clianteloupe,  o  =r  7480,  /  from  Neudorf,  g  =  722S,  m 
Grodolphin*8  Ball,  q  =  7*B1,  all  by  Kerndt : — 


9 

h 

» 

k 

I 

m 

shcelic  acid     .     . 

.     76-8o 

76-61 

76-03 

75-83 

76-00 

7B-M 

rotox.  iron      .     . 

.    i9-»e 

10-65 

10-flO 

10*33 

10-36 

10-36 

rotox.  mangan.   . 

4-89 

4-81 

4-76 

4-84 

4-80 

4-7» 

Analyses  of  wolfram  n  from  Zinnwald,  o  ^^  72226,  o  from 
:kiell  in  Cumberland,  a  =  7*331,  p  from  Neubeachert  (iliii-k 
Freiberg,  o  =  7*233,  q  from  Huntingdon  in  Connecticut, 


=  7*411,  r  from  Trumbull  iu  Connecticut, 
[endorf^  a  =  7  231,  all  by  Kerndt ; — 


G  =  7'218,  * 


from 


n 

0 

P 

Q 

r 

9 

leelic  add    .    . 

.      76*68 

76-96 

76-84 

76-47 

76-76 

76*80 

>tox.  iron      .     . 

0*65 

0*64 

030 

0-53 

9-74 

0*79 

»tox.  mangan.    . 

.      14*85 

14*60 

14*66 

14-20 

14-60 

14-41 

Analyses  of  wolfram  t  from  Schlackenwald,  o  =  r482,  u  froi 
Itenberg,  or  ptrliaps  Zinnwald,  o  =  7i08,  both  by  Kemd< 
from  Zinnwald,  o  =  7*101,  w  from  Monte  Video,  g  =  7*6^ 
from  Ehrenfriedersdorf,  y  from  Cbanteloupe,  o  =  7*487, 
}j  Schttffgotsch : — 

u  V  to  sp  y 

76'44  not  estimated 

9*64       0-6S      10-24     1016      1704 
14*00     1408       4*97       474       6*06 


cbcelic  acid     .     . 

.      76-68 

*rotox.  iron 

066 

'rotox.  mangan.  . 

14*30 

Analyses  z  of  wolfram  from  Zinnwald,  a  from  the  Glasebach 
line  near  Strassberg  in  the  llarz,  fl  from  the  Pfaffenberg  mine 
iear  Neudorf  in  the  Har/,  y,  o  from  the  Mciseberg  mine  ne 
Teudorf  in  the  Harz,  all  by  Schneider,  c  by  Kichardaon  : — 

/3            y            3  € 

76"21  76*30  76*37  7860 

18*64  3018  30*38  ITSO 

6*23  4*13  8*80  14'7l 


z 

a 

leelic  acid     .     . 

.     7601 

7604 

»tox.  iron 

0-81 

10-61 

>tor.  mangan.    . 

.      1800 

4*98 

no 

1 


^f  «■">  Bona,  o^; 

lie  form  of  Wolf 
308.  SCHEELin 

*  '«:.,'*i    an  '"''    '^ 


mm 
ec 
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00°     0' 

5fi  1 
S3  18 
33        a 

73       g 
?1     48 

iia      B 

40    as 
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SCUXELITE. 
no.  474. 


^Tonna  and  oombmations.  ff,  «,  cdj  ce.d.n.enj  en^V,  v^eru^, 
rhe  fftce*  *?  xisiially  rougb.  The  faces  e  striated  parallel  to 
their  intersections  with  n  and  ^,  sometimes  coneove.  Twine. 
I.  Twui-faoe  w.  2.  Twin-face  <i.  Cleavage,  r,  n.  n  more 
^tinct  than  *;  r,  traces.  Fracture  imperfect  conohnidal... 
oneTon.  Semi-transparent... trau.slucent  on  the  edges.  Lustre 
ritreoua,  inclining  to  adamantine,  r  =^  l*63n.  Wlnte  passing 
into  grev,  yellow,  browu,  orai»ge»  red,  green.  Streak  white. 
Brittle.  '  n'=  -is.     o  =  6-9...6-22. 

Melts  with  difficulty  before  the  blowpipe  into  a  transparent 
bead.  With  borax  fuses  into  a  transparent  glaM  which,  when 
lerfectly  saturated,  bccomea  white  and  crystalline  on  cooling, 
with  salt  of  phosphorus  in  the  outer  flame  fuses  into  a  clear 
txklourlesa  glass ;  in  the  inner  flame  into  a  glass  which  appeana 
p«eu  while  hot,  and  blue  when  cold.  In  powder  is  decom- 
XMcd  by  hot  hydrochloric  or  nitric  acid,  leaving  a  yellow 
XTsidue  of  scheelic  acid,  which  is  soluble  in  ammonia.  It  is 
iI<!romposed  bv  potash,  leaving  a  residue  of  linie.  Scheelic 
idd  ta  precipitated  from  the  solution  ou  the  addition  of  an 

I  Analyses  of  scheelito  a  from  Westmanland  by  Berzelius,  b 
Ifrom  Si-hhickeuwald  by  Brandea  and  Buchol/,  c  from  Cou- 
r  'by  Bowen,  d  from  Llamuco  by  Domeyko,  e  from  Kathu- 

i»,  o  =  O'OTl,  by  Choubinc,/ from  Hartgerode  by  Bam- 
Uibcrg ; — 

a  h  c  d  ^  f 

heelic  acid       .      .      80*42      7e'00      7B'06         76-7S        78-41      78*ft4 
10-40      19-06      10*30        1805         18*68      2106 
OX.  iron  —  — ■  1'03   Cn    3*30  —  — 

X.  maug.  —       —       o'3i        Ms        wefi     — 

iea    .    ,.  —         200       8*64  076  —         — 

•i  and  imbedded  crystals;  occasionally  massive. 
Hi  the  tin  minew  of  Zinnwald  and  ^c\v\aeWei\.>iaW\T\ 
.   Ehn'nfn'cdfrsdorf  and    Freiberg   iu  Saxouv,   aV  ^^' 
CamvnJJ,  Caldbvck  FvU  iu  CumberVand,  ^Voiiroe 


7a'W',    scheelic  acid  si'OO,  lime  IS'OO. 


.0  001,  0  ioi»  m  u%  , 
^  •  ftce  BometuoM  hnwifcud 


«iC 

90° 

0 

miti 

90 

0 

vv 

63 

19 

m" 

95 

61 

ec 

57 

27 

ee' 

73 

10 

ee" 

114 
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nn' 

80 

16 

nn" 

131 

25 

oc 

77 

17 

(X/ 

87 

13 

0&' 

154 

34 

otn 

12 

43 

ve 

36 

35 

Forms  and  combinations 
The  faces  o,  m  curved ;  c,  rt 
rather  more  distinct.    Practi 
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inner  flamo  a  blue  glius.  With  soda  yields  globules  of  metallic 
l«ad.  In  soluble  in  nitric  acid,  leaving  a  rebidue  of  scheelic 
ttctd.     Soluble  in  potash. 

PbW,    oxide  of  lead  -iT'eo,  scheelic  acid  6a*45. 

Analysea  of  stolxtte  from  Zinnwald  a  hy  Lainpadius^  2,  c  by 
£emdt : — 

a  h              c 

Sebeelio  acid filTS  61*4^1  S2'0i 

Oxide  of  lead        ......     4»'2S  47*13  44-8B 

Linie —  1*20            lo3 

Protoxides  of  iron  and  man.  .     .       —  031          0'63 

la  found  in  BUiall  erytftals  witb  quartz  and  mieu  In  the  tin 
mines  of  Zinnwald  In  Bohemia. 


aiO.  %nTLFENlTE.— Molybdateoflead;  Phillips.  Plomb 
iniolybdutt' ;  Hauy.  P,>Tamida]er  Blei-Barj't ;  Moha.  Bleigelb; 
Elauamaun.     AVulfcuit;  Haidiiigcr. 

^HunidaL    101,001  =  67°  aa's. 

c  001,  fl    100,  m   110,  ^  aio,  /  sac,  q  ao8,  e  loi,  y  sos, 

~M,     t      103.     r      333,     »      111,     *      113,     h     23»,      W      1  1   IS. 

"brms  /i  rs  (T  are  soinetiines  hemihedral  with  inclined  faces. 
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»o  0 
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80  34 
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38  31 
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70  S3 

01  34 

DS  43 

73  16 
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Bl  li 

134  4 
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Ifi'  oO 

90  32 


W 

99 

99 
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40     49 

73        7 
80      fiO 
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8fi  10 

146  33 
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MOLYBUATES. 
Fia.  MO. 


TtCKidl 


Form  and  combinations,  n,  en.m.f,  cm.9.a,  jy,  e«.«» 
ncma^swug,  nf*y  ne.  The  &ce«  c  striuU^ci  piimllel  to  it 
flections  with  n;  0,  0  rough  ;  *»,y8inootli  but  curved,  Cl< 
n,  smooth,  hut  frequently  int<.'rrupted  by  conchoidal  fractu 
t%  «  less  distinct,  not  always  obsen'ablc.  Practuro  coDchaida 
uneven.  Transparent. . . truusluet'nt  on  the  cdgc«.  Lua 
resinous.  CoUmrlcsa,  yellow,  grt«n,  red,  grey,  brown.  Stn 
white.     Brittle,     h  —  30.     o  =  e'8...8'fl. 

Decrepitates  violently  when  heated,  and  becomos  dai 
recoveriuff  it8  colour  on  cooling.  Melta  before  tho  blowpj 
on  charcoal,  and  sinks  into  the  ehari-oal,  leading  globuMi 
metallic  lead  on  the  surtaee.  With  borax  in  the  outer  n 
forms  a  colourless  glass ;  in  the  inner  flame  a  gloea  which  bl 
A  dark  brown  colour  on  cooling.  With  salt  of  phospho 
ferma  a  green  gWs,  which,  with  a  large  quantity  of  the  U| 
becomes  black  and  opaque.  In  powder  ia  soluble  in  hot  nil 
acid,  leaving  a  yellowish  residue,  wliicb,  spread  on  paptT  w 
on  iron  spatula,  becomes  blue.  Is  partially  tkiluble  iu 
chloric  acid,  leaving  a  residue  of  cliloride  of  lead.  The 
is  green.  Is  decomposed  by  sulphuric  acid,  yielding  a 
■which  in  a  certain  state  of  concentration  is  blue. 

PbMo,    molybdic  acid  38*67,  oxide  of  lead  er**. 

Analyses  of  wulfenite  from  Bleilwrg  a  by  HatcbKt 
Gobel,  c  by  Melliug,   d  from  Chile   by  Domeyko,  a 
Parry,  /  Irom  Zacutecaa  by  C.  Bergemann  : — 

a  b          c  d  t 

Molvbdic  acid       .     .     .     380  40*5  40*aB  w*S  WM 

Oude  of  lead                       68'0  69'0  eruo  43*0  mcr%k 

Bed  ox.  iri»n                   .      3*0  —  —  8*is  — 

Lime                                   —  —  —  Ba 

The  red  variety  from  Kezbanya  contains  a  small 
chrome. 
Iu  crystals  -,  toaaavve  \  YuMudomorDhmui  nH^rr  galcuA. 
Is  found  in  Cw'mVXva,  aX  \)«viX«eu-\i^»&sei^  Wittdii 


MIUET1T1C. 
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rhwarzenbach,  Windisch-KAppel  and  some  other  places, 
laberg  in  Austria,  RczbaDja  in  Hungary,  Szaaka  in  the 
ftt,  Biulenweilor  iu  Badeu,  Muuknei*6tz  in  the  Tyrol,  Schnee- 
•  and  Johann-Georgeustadt  iu  Saxuuv,  Hullentiml  near 
pdonfflb  in  Bavaria,  in  the  lead  mines  of  Southampton  in 
Kjaehinif  tts,  and  of  Perkiomen  in  Pennsylvania,  Chile,  Zinia- 
in  Mexico,  at  a  place  five  werats  south  of  the  source  of  tho 
B  in  the  Kirghiae  steppes. 


h 


ABSKNIATSS,    PnOSFHATEB. 


11.  KUFIXITE. — Chaui  arseniatee  anbydre  ;    Dufr^noy. 
"it ;  Haufimonn.     Berzelit ;  llaidingcr. 

iu  one  direction.     Fracture  uneven.     Lustre  waxy, 
bite,  hoiiL»y -yellow.    Brittle,    h  z=  fi*o...8o.  u^S'SS. 
grey  before  the  blo\vpipe.     Infusible.     With  soda 
e  reaction  of  manganese.     ^Soluble  in  nitric  acid, 

fAa,    where  K  is  lime,  magnesia  and  protoxide  of  man- 

by  Kiihn :  — 

oic  acid $8*61  M'46 

imu sasfl  80*98 

esia 15*68  1661 

rotoxidc  of  manganese     .     .  S'la  4'2d 

OHb  by  ignition 0*80  8*96 

luble —  0*23 

d  iu  cleavable  masses  at  Langbanshj'tta  in  Sweden. 


12.  MI:M1:TITE.— Areeniale  of  lead;  Phillips.  Plomb 
Euat« ;  Hauy.  Brachj'typer  Blei-Bar)-t ;  Mohs.  Mi- 
efiit ;  Ifausmonu.     Mimetit ;  Haidinger. 

IbombohedraL     ]oo,ni  =  £6°  16'*6. 

Kii,    a    oil,    b    sn,    r    luo,    r,    las,   x    iso,   z    laT, 
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rjr6' 


ft6     U 
S6     40 


rtO.  48ft. 


no,  483. 


CombinAtionfl.  oa,  ax,  or,  oax^  o<0iTrr..v^.  Clcai 
*,  imperfect  and  interrupted.  Fracture  imperfect  conchoidal . . 
lUiev^ca.  Tnuifiluocnt.  Lustre  reaixiouii.  8i8kia*grocQ...iK^u- 
3l»ellow...rtraw-ycllow.  Streak  white.  Brittle.  B  ^  a*6...vo. 
e  =  718...7'38'. 

Before  the  blowpipe  on  chiircoiil  emitH  fVimcs  of  arsocic,  iod 
yieldB  a  globule  of  lead.  "When  melted  in  the  forceps  it  cry»- 
tallizea  in  cooling.     Soluble  in  nitric  aeid. 

PbCl  4-  sPb^Aa,  arBenic  acid  as*69,  oxide  of  lead  B6-7tf, 
ohloriue  3*44,  lead  711. 

lyaii  of  luimetite  from  Jolumn-Georgeastadt  by  WShlcr.— 

Ar»eninto  of  oxide  of  lead  ....  8274 
Phosphate  of  oxide  of  lead  ....  7*40 
Chloride  of  lead 9'90 

Analysis  of  mimetite  from  Zacatecas  bj  C.  Bergemann:— 

Arsenic  acid 93*07 

Chlorine 2*4fi 

Oxide  of  lead 6606 

Lead 714 

In  attached  crvstals;  renifonu;  compact;  oorthy 
usually  in  veins  or  galena. 


r.    Oectia 


PYBOMORPniTE. 


488 


at  Johflnn-Georgenstadt  in  Saxony,  Hausbaden 

»nweiler  in  BatU-n,  in  the  nuuca  of  Huel  Gorlaud^ 

and  Kuel  Unity  in  Cornwall,  ]ieeralston  in  Devon- 

Idbt'ck  Fell  in  Cumberland,   St.  Pm  in  Franc©  in 

Ikr  fibres,  and  has  been  called  arsenite,  Ncrtechinak. 

lupt'a    hetlypbnne   from  Langbanshytta  is  a  massive 
mimetite  eleavablc  parallel  to  o,  r.      Greyish -white, 
40.     o  =:  B-WO-.-fi'loa.     According   to  Kersten,   it 
of — arseniate  of  oxide  of  lead  <W10,  araeniate  of  lime 
losphate  of  lime  iS'ol,  cUoride  of  lead  lo*29. 


PYRO^IORPHTTE.— Phosphate  of  lead  ;  Phillips. 
iho»phat^'  ;  llauy.  Khomboedrischer  Blei-Baryt ; 
I^omorphit ;  Huusmann,  Hoidinger. 


131, 


hed 

ral. 

100,111  = 

66°  4 

li. 

a 

oil, 

b 

flU, 

T     100,  r 

122,  X 

120,  S 

wP 

o' 

va 

16° 

23' 

xh' 

66°  68' 

90 

0 

ro 

65 

49 

zr' 

35  as 

eo 

0 

^s 

66 

49 

z^ 

61   4 

00 

0 

Zi 

m 

88 

za 

84  28 

so 

0 

91 

32 

x^ 

48   17 

40 

Sfl 

'^ 

48 

62 

rp' 

67  20 

49 

99 

44 

14 

rfl* 

61   20 

69 

33 

«/ 

87 

48 

r/ 

66  11 

SO 

28 

ma' 

71 

6 

7» 

37 

x£ 

08 

14 

no. 

486. 

FIO.  486. 

<:^ 


^  ti* 


L 


See  olflO  figs.  482,  483,  484. 

.     oa,  OJF,  oj,  aZy  oax,  oab,  oahx,  oaxrr^.     The 
V  striated  parallel  to  their  inteTscclwna  V\W  o  j 
r  2 


PbCi  +  sPh'P      L 

BieibcJfy  jj,:^  -^  f'^'n  Po 

JJ'^^PJ'-  ox.  load   . 

^"'or  Jem] 
-Fiuor.  cajf.       '     ' 


OSS 

O'sg 


Pliosph.  ox.  lead 
^  ox.  lead 

-t  tioaph.  Fo  . 
ChJor.  lead  [ 
-Pluor.  t'oic. 


9 

^7-98  88 

0-86  I 

077  o: 

loss  9*1 

0-07  o-S 


APATITE. 
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lupAU,  Preiberg  and  Johann-Gcorgenstadt  in  Saxony,  "Wol- 
aiiil  Hofdgruud  in  Baden,  Galjbrenberg  near  CluusiliiJ,  and 
ifi'ld  near  Zt'llcrfeld  in  the  Har?,,  Poullaouen,  lluelgwt, 
Ptintgibaud,  and  fibrous  at  St.  Prii  in  France,  HodriUch  near 
Seheuinit:£  in  Hun^rj',  Berosowak  and  Kathnrineubiirg  in 
Siberiii,  Cornwall,  Cumberland,  Durbani,  Yorkshire,  Derbj- 
Bhire  in  England,  Waulookhoad  and  Leadhills  in  Scotland. 

Breithaupt'fl  polyspba^rite  and  mieaite  from  the  Soonen- 
vrirbel  mine  near  Freiberg,  nnd  Mies  in  Bohemia,  are  varieties 
of  pvromorphite,  in  which  part  of  the  oiide  of  lead  is  replaced 
by  lime.  They  occur  ueually  in  rcniform  and  botryoidal 
mAsaes,  sometimes  in  crystals  showing  the  forma  o,  a,  n  = 
13*0.. .3-S.      O  =  6-S0...6-4d. 


Vinal 


i 


yaes  by  Kersten : — 

Phosphate  of  oxide  of  lead    .     .    .  77*09  sies 

Phosphate  of  lime li'os  74a 

Chloride  of  lead ice*  10(J4 

Fluorido  of  calcium 1*09  o  26 


14.  APATITE.— Apatite;  PlnUips.  Chaux  phosphate; 
Hauy.  Rhombuedrisohes  Fluas- Haloid ;  Mohs.  Apatit;  HauB- 
mannj  Haidingcr. 


Bhombohedral.     loo,lu  =  65°  40'. 


o  in.  a  on,  b  an,  _A  ais,  k  5U,  r  loo,  r,  T23, 
€  on,  0,  4n,  i  In,  «  6n,  i  aai,  x  iso.  x  191,  u  oii, 
•^  «as,  t  ofi-!,  i^  345,  d  181,  rf  353.  The  forms  *,  A,  «, 
<*«>  f,  ^,,  d,  d^  are  hemihedral  with  parallel  faces. 
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Combinations,     oa 

t^ou,  m,],^„^„  to  re; 
Srey,  blue,  ^e^       jj 
^'«=-     Streak  white 


phoaphoric  acid  4288,  lime  40'09,  fluorine 
Part  of  the  fluorine  is  frequently  replaced 


JaFl  +  8Ctt*P, 
8T4,  calcium  3»e. 
by  chlorine. 

Analyses  of  apatite  a  from  Spain,  b  from  Arendal,  e  from  the 
Ghreiner,  d  from  Faltigl,  e  from  St.  Gotthard,  y  trom  Suarum» 


■ 

a 

h 

c 

d 

e 

/ 

PhoB.  ac.,  fl.,  loss  . 

.     44*27 

43-78 

44-S6 

44-08 

44-39 

42-90 

Hydrochloric  acid 

0-43 

030 

007 

005 

002 

a-10 

Lime       .... 

.      fi&'SO 

fis-aa 

&fi-67 

65-87 

56-80 

64-76 

Bed  ox.  iron    .    . 

— 

— 

— 

— 

— 

0-26 

Sammelsberg  ohiaioed  from  crystallized  apatite  from  Schwar- 
senstein  in  the  Zillerthal— lime  65"31,  ohlorine  0-07,  and  in 
three  diflerent  aualy  sea  — fluorine  0(J4,  0*68,  093,  the  quantity  of 
fluorine  required  by  the  formula  being  3"63.  He  considers  it 
ttncertain  whether  the  diflercoce  is  attributable  to  a  defect  in 
the  method  of  determining  the  fluorine  (Wohlc-r  a),  or  to  an 
error  in  the  formula.  G.  Biachof  found  small  quantities  of 
magnesia  in  apatite  from  Ehrenfriedersdorf,  Schlackenwald,  the 
lake  of  Laach,  Estremadura,  &c. 

Analyses  of  apatite  y,  h  from  Whe:il  Fnineo  near  Tavistock 
(fiTincoIite)  by  T.  H.  Ilcnry,  i  from  Snariim,  mean  of  three 
wmlysea  by  IL  Weber ; — 


Phosphoric  acid 
Lime 

Ox.  iron  and  man. 

Fluorine  and  loss  , 

Chlorine      .     .     . 


•7 

41-34 

53  SS 

2-96 

9  32 


A 
41-80 

62'81 
8-22 
817 


41-64 

63-46 

&  t      r70 

not  det. 

2*06 


massive :  earthy.     In 


^*In  attached  and  imbedded  en' stats  ,  ...«^^c..,v  ,  v«vu».  aju 
nite,  gneiss,  mica  slate,  talk  slate,  hornblende  slate,  marble, 
rite,  basalt,  in  veins  of  tin  ore  and  in  beds  of  iron  ore. 
found  at  Jumiliu  in  Miuria  in  Spain,  St.  Gotthardt,  the 
illeys  of  Atiiggia  and  Tjivet.s(.'li,  imbedded  in  chlorite  in  the 
Zillerthal  in  the  Tyrol,  in  the  tin  mines  of  Zinnwald  and 
I  SchW'kenwaJd  in  Bohemia,  and  Elirenfriedersdorf  in  Saxony, 
Hi.  Michael's  Mount,  St.  Agnes  and  the  L-litfit  of  Botallack  near 
the  Land's  End  in  Cornwall,  in  granite  at  Bovey  Tracy  in 
Devonshire,  at  Caldbeck  Fell  in  Cumberland,  in  bods  of  iron 
ore  at  Arendal,  and  in  mica  slate  at  Snarum  in  Norway,  in 
crystals  with  rounded  edgee  in  granular  Ivmealoue  ^\i  ^vc^ukSsk. 

T  4 


I 
I 


I 


'?  France.  A  v% 
Jvtiaiusk  hi  the  di 
rfteanafysifl  ofHei 

Spain 
St,  Gott 
■Ebrenii-] 

-Prisinatic. 
^oflyagre  j-Q  one  dm 

CWbrow^.     streA 
l'J''Irofluoric  acid         ^^ 
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Is  found  in  crjstallijQC  nmsses  at  Zwiscl  near  Bodcnmais  in 


WAGNTilRTTE.— Wagnerite;    Bciulant.      Homipria- 
er    D^atom-Spalh ;    Moha.       Wngnerit ;     lIouBmann, 


»liqae.      101,100s=M°  26';   tn,010  =  6«°  8';   101,001=44°  «'. 

100,  C  001,  to  101,  ^  190,  f»  110,  h  320,  t  210, 
e  OSl,  /  03S.  r  oil,  C  013,  «  111,  i  122,  *r  212,  *l  112, 
d     314,    «     Til,    V     TSS,    O     221. 
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77 

33 

mm 

70 

40 

CombiDatioDS.     xnxnrziromha.cUovId.     The  facoft  a,  1, 1*^  la 
vtriated  parallel  to  their  intersections  -^tVi  efic\\   o>^d. 
T  5 


iOO 


ABSKTilATES,    FIlOBPnATES. 


Cleavage,  y,  imperfect;  a,  c,  trac«0.  Fracture  eonrtio 
Trauspiirent,,. translucent.  Lustre  vitreoua.  Wim-veUoff,. 
orange-yellow,  inelining  to  grey.  Streuk  while.  BrittU'.  h  = 
60...6-6.      G  =  3-98. ..SIS. 

In  tbin  spliutors  melta  witli  greiit  diflSculty  before  i}w  Wut. 
pipe  into  ft  dark  greouiab-f^ev  glaaa.  ^Moistened  isith  lul- 
phuric  acid  it  iinpnrtH  a  faint  blueish-grcen  colour  to  the  flame 
Is  soluble  in  powder  in  bob  oitric  or  sulpboric  acid  u-it)i  rrg 
tion  of  hydronuoric  acid. 


I 


MgF  +  Mg*?,  phosphoric  acid  4382,  magnesia  >?'£?, 
fluorine  11*45,  magncBium  788.  Part  of  the  magnesia  is  re- 
placed by  lime  and  protoxide  of  iron. 

Analyses  of  wagnerit©  a  by  Fuchs  corrected  by  Baimnelt- 
berg,  b,  c,  d  by  Riiiimiebberp,  e.  the  result  of  d,  the  best  of  tii* 
analyses  h,  c^  d,  after  excluding  the  silica : — 


Phosphoric  acid 
Magnesia  .  . 
Lime  .  .  . 
Protox.  iron  , 
Oxide  of  mangan 
Alumina  .  . 
Fluorine  .  . 
Silica     .     .     . 


■UTS 
4660 

460 
0-60 

13"1 


4160 
4S-0i 

273 

0-Sfi 

not 


4o*as 

88-40 
4-40 
3-31 

0*90 

det. 


39-£« 
46-OT 

4-47 


O'lS 

a«8 


4^ 

4rX7 


Tbia   extremely   rare    mineral  waa   found    in   cr^'-staLi 
quartz,   in  the  crevices  of  a  clav  sUte  rock,  in  the  ?i 
HoUengraben  near  "Werfeu  in  Salzburg. 

A  crystal  in  Mr.  Brooke*s  collection  showa  all  thci 
enumerated  above,  of  which  /,  </,  o,  f  appear  to  haie 
hitherto  overlookeil. 


317.  H1'::HDEHITE.— Herderite;  Dnfr^oy. 
FlusB-Haloid ;  Moha.     Hi^rderit;  Hausmaun,  Haidinger. 

Prismatic.  oii,oio=66*^6i' j  loi,ooi=:S3°i';  110,100=47^4 

a    100,    b     010    cleavage,    c    ooi,    t    301,    *    6cn,    • 

p    111,   n    831,   0    ui.      The   faces   n,  «  tr- ■      '^b 

formed  by  t  and  i\\e  facxi  ^vivlUl  to  ^;  «,  0  i  :  ii«. 

;  h  truncates  \\ic  cAc,©  wm' . 
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Combuifttions.  mpfc,  monpttac.  Clearago.  «i,  interrapted ; 
h,  imperfet't;  r,  traces.  Fracture  conchoidal.  Transparent. 
Liiitre  vitreouB,  incliuing  to  resinous.  Yellowish  and  greenisli- 
wbite.  Streak  white.  Very  brittle,  h  =  60.  g  =  2*986... 
S'MO. 

Melts  with  diflSculty  before  the  blowpipe  into  a  white 
enAiuel.  Moistfned  with  svilphuric  acid  imparta  a  ^reen  colour 
to  the  (Lime.  W'ith  boraclc  acid  and  iron  wire  ou  charcoal 
Tielda  a  bead  of  phosphide  of  iron.  With  Holutioa  of  cobalt 
become**  blue.  In  verj'  fine  powder  ia  perfectly  soluble  in  hot 
hydrochloric  acid. 

According  to  PLittner,  consista  of  anhydrous  pho^phato  of 
alumina,  phosphate  of  lime  and  hydrofluoric  acid. 

Hcrderite  occurs  in  crystals  which  resemble  very  closely  the 
variety  of  apatite  called  asparaguH  atone.  It  is  very  rarely 
found  in  the  tin-mines  of  Ehren&iedersdorf  in  Saxony. 


31S.  A3IBLYG0XITE.— Amblygomte;  Phillips,  Beudant. 
Pri*»matisfhcr  Anihlygon-Spath ;  Mohs.  Ajnblygouit ;  Ilaua- 
manu,  Haidinger. 

Prismatic, 

Cleavage  tolerably  perfect  in  two  directions,  making  with 
c«ch  other  an  angle  of  loo*^  lo',  and  imperfectly  in  a  third  direc- 
tion parallel  to  the  intersection  of  the  two  former,  and  making 
with  them  angles  of  63°  6'.  Fracture  uueren  and  splintery. 
Semi-transparent. ..translucent.  Lustre  vitreous  ;  on  the  pliuiea 
of  most  perfect  cleavage  pearly;  ou  surfaces  of  fniclure  resin- 
ous. Orepsh  and  greenish-white,  mountain-green,  eeladon* 
green.     Streak  white.     H  =  oo.     o  —  3046. ..3iio. 

In  tho  matrass,  in  a  strong  lieat,  yieldi^  moisture  which  acta 
upon  Uie  gloss.  Melta  verj'  easily  before  the  blowpipe  into  a 
cwftr  glaas,  which  becomes  opaque  on  cooling.  MoiBl4:n^d  ^v\.Vv 
•olphurio  arid  it  imjmrts  a  blueish-green  co\out  lo  xVe  ^xtv^. 

r  6 


■M 


•492  ARSEXT^TRS,  moBvnxTzs. 

In  fine  powder  is  golnble  with  di£5cultj  in  livdroc^Icrrv  aci^ 
inoro  easily  in  sulpliuric  ocid. 

AnalyBcs  of  lunblygonito  from  Amsdorf  by  BAmmeUberg; 

Phosphoric  acid    .     -     .  48'oo  4716  —  — 

Aimniua 36-96  3843  36C2  M*aO  — 

Lithia 6*33  703  —  _  _ 

Soda 6-48  3-29  —  —  — 

Potaflh —  0*3  —  —  — 

Fluorine —  —  —  —  fill 

Is  found  in  crygtailiue  masses,  with  tourmaline  and  topss,  t» 
granite  at  Chursdorf  and  Amsdorf  near  Peixig  in  Saxooy,  nd 
at  ^'Vreudal  in  Norway. 


319.  XENOTBrE.— Phosphate  of  yttria;  PhiUipa 
time  ;  Beudnnt.  Pyramidaler  Betin-Biir\-t ;  Moii3. 
Bpath  ;  ILiusmaun.    IX^enotim  ;  Haidinger. 

P)Tamidal. 

a    100,   e    101 


Art' 
ea 


00' 
40 


01,001  =  41''  O', 

o'              ee 

66°  Vf 

0              ee" 

88       0 

Combination .  ea.  Cleavage,  o.  Fnw- 
ture  splintery... nneven.  Translucent... 
translucent  on  the  edges.  Lustre  resinous. 
Brown  and  red  of  various  shades.  Streak 
light  brown.     Brittle,     n  —  4-6. ..6*0.     o  =  4*39...4'&S7. 

InfuHiblo  before  the  blowpipe.  With  bonii  uielts  ifito  ft 
colourlpsB  bead,  which  becomes  milky  on  cooling.  Soluble  wtlii 
difhculty  in  salt  of  phosphorus,  forming  a  colourless  gb«- 
With  boracie  acid  and  iron  wire  yields  phosphide  4^  tits 
Insoluble  in  acids. 

Y*P,    phosphoric  acid  37"17,  yttria  es"^, 

Analysis  of  xonotime  from  Norway  by  Berzelius: — 

Phosphoric  acid  with  traces  of  bydroOuoric  acid      .    arU- 

Tttrift «rat 

lie  phosphate  of  protoxide  of  iron     .....      aftf 

joordini^  to  Schuercr,  xrnotimi?  from  Norw;ir  eootAiiiJi:^ — 


Phosphoric  tycvV  A\ivii  ft\V\<av 


MOXAZITE. 


4ea 


CTVstals  ;  massive  ;  diHseminat^d. 
Ifl  foitnd  in  craniu*  in  the  island  of  HJtteroe  near  Fleckefioi 
n  Norway,  ana  nt  Ttterby  in  Sweden. 


820.  MONAZITE.  —  Monozite  ;  Breithaupt,  Dufrenov. 
tfencite  ;  Brooke.  Plul.  Mag.  1831.  x.  139.  Edwardfiite, 
Eremitp;  Shepard.  Sillim.  Journ.  xxxii.  162.  341.  Mouasit; 
Mohs,  Haidiiigcr,  Haiumaon. 

Oblique.      101,001  =  36°  64';   101,100=80®  20' j  111,010=69°  4l'. 

a    100,    h    010,    e    ooi    cleavage,    e    on,    u    02 1,   tc    loi, 
101,  m    110,  rt    ISO,  r    in,  *    221,  v    In. 
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mbinationB.      a^icxem..n.Vj    abwxcurv, 

mnvru4i.     Cleavage,     r,  more  or  lesa 

feet;  «,  i,  imperfect.    Fracture  uneven.    Semi-transparent... 

sluceut  on  tnc  edges.     Lustre  reaiuoua.     Reddish-brown... 

yatnuth-red.    Streak  reddiah-yellow.     n  =  6'6.    o  ^=  4-8... 50. 

Fusible  with  dilEculty  on  the  edges   before  the  blowpipe. 

en  moistened  witli  sidphurie  lU'id  iinp.irtH  a  given  colour  to 

the   flftM^e,      With   borax  or  «ilt  of  phusjihorus   melts   into  a 

'•nt  glass,  which  is  yellowish-red  while  hot,  but  becomes 

I  -  nn  cooling.     la  decomposed  by  hydrochloric  acid. 

-      1^  monazite  from  the  Ural  by  Keraten  and  Her- 


Phosphoric  acid   .... 

.      38-60 

29-06 

Protoxide  of  cerium 

.      9600 

87-36 

Orido  of  Inntbanium     .     . 

.      33*40 

87*41 

Thoriue 

.      17-9S 

— 

Limo      .     . 

1-66 

1*46 

Magnesia 

— 

0*90 

Oxide  of  tin    ... 

210 

i*:5 

Protoxide  of  n»in;;a(i. 

186 

Vnuce 

PotHfib  and  titanic  acid 

.    traces 

— 

4M 


A&9EXIATX9,    PnOBPOATES. 


The  presence  of  thorine  in  xnonaxite  from  thir  Uznl  Ims 

coritirined  by  Wohler. 

Is  found  in  itniuH  i'rvstals  imbedded  in  a  mixture  of  fe&9pv, 
albitc  and  mica  in  the  Dmen  mountains  near  MioMk  iu  Sibem; 
in  the  Uniteil  States  at  Norwich,  Chester,  Watertowu  in 
Connecticut,  and  Yorktown  in  New  York. 

When  Mr.  Brooke  described  and  gave  tbe  tuune  of  taengilc 
to  this  mineral,  ho  was  not  aware  of  its  having  been  preriourij 
described  by  M.  Breithaupt  as  monacite. 


'Tstald  whid^H 
ns.     Q  —  nM 


I 


321.  KEYPTOLITE.— KryptoUth ;  Wohler. 

In   transparent,    pale   wine-yellow    acicular   crystal* 
under  the  microscope,  appear  to  be  sis-aided  prisms,     a  — 

Unchanged  nt  a  moderate  red  heat.     In  fine  powder  coai- 
pletcly  decomposed  by  warm  hydrochloric  acid. 

Analysis  by  Wohler  :— 

Oxide  of  ceriiim TJ'TO 

Protoxide  of  iron 1*61 

Phosphoric  acid 27*37 

The  excess  is  obviously  occasioned  by  the  hipher  oxidatiijai 
of  the  cerium,  which,  as  the  colour  of  the  mineral  e^fi  -  ft 

exist  in  it  in  the  state  of  protoxide.     It  is  pmbal 
supposed  oxide  of  cerium  may  contain  a  mixture  <yi  ihv  .•■.    — 
of  didymium  and  lanthanitim. 

Kryjjtolite  occurs  in  parallel,  aciculnr  cr^-stnls.  v 
bedded   in  massive  apatite  at  Areruhd  in  Norwav 
ohtmned  hy  dissolnng  lumps  of  the  apatite  in  d 
which  does  not  attack  the  kryptolite.     The  cr\ 
intorniin^k'd    v.'ith   particles    of  mn<^ietit^.    at 
hyacinth-red  mineral  which  Wohler  eupposea  t 


322.  TRIPHYLTNE.— Triphyllin;  Mobs,  UaaauMoa, 

dinger. 

Oblique. 

h   010,  e   001,  e    loi,   d  loi,  m    no. 


be 
mb 


00^ 
60 


mbc 


90 


Combination,     b^^^.     ClenTH^.     m,  A  imprrfrct ;   r.  tttt 


perfect. 


Lusli 
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BftTage.  Greenish-grey,  spotted  with  blue.  Streak 
lite.  H  =  6-0.  o  s  so. 
crepitRtea  when  bfated.  Melts  very  easily  before  the 
lipe  into  a  dark  grey,  magnetii;  tieod,  importing  a  bluciah- 
anJ  Bomotimes  a  red  colour  to  the  flame.  With  aoda 
tinura  foil  yields  the  reaction  of  nianganeBe;  with  borax, 
that  of  iron.  Is  easily  dissolved  in  hydrocliloric  acid.  The 
•elation,  exaporated  to  dryuesa  and  uaied  with  alcohol,  borua 
with  a  purple  flame. 

LiP  +  eFe'P,  phosphoric  acid  4«*6,  protoxide  of  iron  63*91, 
litlita  3'4o.  Part  of  the  protoxide  of  iron  is  replaced  by  pro- 
toxide of  mangaaeee. 

Analyses  by  PuchB  and  Baer : — 

Phosphoric  acid ivi'r  srse 

Pmtoxide  of  iron       ....  4867  M'58 

Protoxide  of  maDganese     .     .      470  6*70 

Lime —  i"00 

Magnesia —  o*78 

Boda —  6*16 

liithia 3*40  6*00 

Potash —  1*10 

Silica 0-63  i'78 

Water Otts  — 

It  decomposes  graduaUy,  combining  with  water  and  parting 
with  the  lithia,  while  the  protoxides  of  iron  and  manganese  are 
conrerted  into  peroxides. 

1»  found  in  cryt^tals,  the  surfaces  of  which  are  decomposed, 
and  cleavahlo  niassos,  nt  Rubenstein  near  Bodeninais  in  Bavaria, 
in  granite,  accompanied  by  berjl,  crystals  of  which  appear  to 
be  imbedded  in  it. 

Tetrapliyline  from  Keiti  in  the  parish  of  Tamraelain  Finland 
is  perhaps  a  variety  of  triphylin.  A  newly  fractured  Burface  is 
yellow,  nut  on  exposure  oecomes  black.  According  to  an  ap- 
proximate analysis  by  Berzelius  and  Kordenskiold,  it  consists 
of  phosphoric  acid  49'e,  protoxide  of  iron  38*«,  protoxide  of 
manganese  iS'l,  lithia  8*2,  magnesia  17. 


323.  TRIPLITE.  — Phosphate  of  manganese;  PhilHps. 
Triplite;  Beudant.  Pri»mati8cherBetin-Baryt ;  Mobs.  Tnp- 
lit ;  Hausmann,  Haidinger. 

Priamatic. 

CleAvage  in   three   directioon,    making    ngWt   «&^^c«  ■'rA\\ 


-!«  readUy  soluble  i 

^^^^^^ 

Ati«]v8i«oftHpIit 

T'iospbai 

Is  found  in  c^at^ 
^«gto«,  an.^  Storing  i 

HiDnors  i 

324.  miREAVLl: 

OWique.     101,100^^ 

^^B    ' 

"    ^«'   ^   on,  ^    , 

W«^         68-=    4S' 

DrrRByiTB. 
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B'P  +  SH,  whore  E  is  lt£u,Fe. 

Aiulj'sifl  bj'  Dofrviioy  : — 

Phosphoric  acid 8«*00 

Protoxide  of  manganese*    .  32*85 

Protoxide  of  iron ilio 

AVater        .     .  IS'OO 

Is  found  in  crystals  and  granular  or  columnnr  noduT©«7 
hnring  »  drusy  surface,  in  goodca  and  stnali  veins  in  the  granitG 
of  Hureault  not  far  from  Limoges  in  France. 


825.  HETEHOSITE.— lleterorite;  Moha.  Beudaut.  Ilete- 
rosit ;  Hausmaou,  liaidinger. 

Obliijue. 

Cleavage  in  two  directions,  making  with  each  other  an 
angle  of  tH-tn-een  7»°  and  80*^.  Fracture  uneven.  Trnnsliicont 
on  the  edges.  ..opaque.  Lustre  resinous  on  the  cleuvugea  ;  dull 
on  the  surfaces  of  fracture.  Greenish-grey,  inclining  to  blue; 
after  exp*.)«ure  to  the  air  changes  to  violet.    Streak  violet.., red. 

H   =   i-a...6-fi.       O  =  3'624. 

In  the  matrass  yields  water.  Melts  before  the  blowpipe  int<3 
s  dark  bruwn,  bright  magnetic  globule.  With  boracic  acid  and 
iron  wire  yields  a  bead  of  phosphuret  of  iron.  Soluble  in 
kjdrochlonc  acid. 


B'P  +  SH,    where  R  denotes  Fe  and  Mn. 


is  by  Dufrenoy  : — 

Phosphoric  acid       .     .     . 

.     4! -77 

Protoxide  of  iron     .     . 

.    a4-B8 

Protoxide  of  manganese   . 

.      17'67 

Water 

4-40 

Silica    .     .     . 

0*32 

After  eipoaure  to  the  air  it  cleaves  more  readily,  and  acquires 
a  lustre  inclining  to  metallic,     ii  becomes  30  and  o  =  3*39. 

Is  found  in  graimlar  masses  in  the  granite  of  Uureault  near 
Limoges  in  France. 


32G.  DUFRKNITE— Phosphate  de  fpr ;   Beudnnt.     Grii- 
nciscQstein  ;  Mohs,  Hausmaan.     Dufreuit ;  Haidinger. 

Prismatic. 

Oearage  in  ooe  direction.     Transparent... o^iu^c.    1j\ 
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vitreous,  inclining  to  resinous.     Greeo.     Stroik  light 
Brittle.     II  =  40.     a  =  3'o0...3'oo. 

In  the  matrass  jiclds  water.     Melts  readilj  befi>re  tb#  Wow- 
pipe  into  a  black  porous  globule,  wLicb  ia  not  magnetic. 
Boluble  in  hydrocbloric  acid. 

Analyses  of  dufrenite  a  from  Sayn  bj  Karsten,  h  from  Hi 
Vienne  (alluaudit^)  by  Yauqueltn,  e  from  Hollcrtcr  Zttg 
Siegen  by  Scbnabel : — 

Phosphoric  acid     ,     .     . 
Kcd  oxide  of  iron 
Oxide  of  iminganese  .     . 

Protoxide 

Water 

Is  found  in  globular,  botrrnidal,  reaifurm  and  fibrous 
at  Siegen,  IliraoJibcrg  in  Beiisa,  and  Liiuof^es  in  F 

Eauimelsberg  flup[K)ee8  it  to  result  from  Sfa'ph  +  H*, 
conversion  of  part  of  the  protoxide  of  iron  into  nni  oxide 


a 

b 

c 

S7-7a 

17-86 

M-a» 

63-46 

66-SO 

6S-M 

— 

e-76 

— 

— 

— 

«•«? 

8*66 

9t9 

«■« 

327.   PHAIiMACOSIDERITE.— Arsenlate  of  in..ni 
lips.     Fer  arsenintt^ ;  Iliiuy.     Heiodrischer  Lirttkou- 
Hohs.     Pharmakosiderit ;  Hausimauu,  Hoidinger. 

Cubic. 

a    100,   o    111.   tl    oil,  p    133.    The  forma  o,  p  ati^ 
hedral  with  inclined  faces. 

FIG.  497. 
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Porm  and  comblnatiuua.    ayao\ap*^.(/.i.p\  t\q.  AM. 

The  faces  a  somptimea  atriat-ed   pamllel  to      _ —  ^ 
their  intersections  with  the  face*  of  o',  or     [ 
curved ;    o,  p  frequently  curved.     Cleavage, 
o,  difficult  to  obtain,  and  imporfcrt^     Friir-     I  i 

turo uneven... conchoidal.    8eaii  • 
...tranHhiccnton  thepdgea.    Xm-' 
inclining  to  aiV'ininntirie.      Grt'i-u  ui   voriuuti 
shades,  yellowish-bn»wn,  blackiwh-brown.     Strrtik   WsXvi 
,j?ellow.    11  sa  as.     o  =  a»...s'0,     Pyroelectn 


^ 


SOOUODITE. 
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In  the  matraes  rield^  water  and  becomes  red.  Before  tbe 
l>lowpi[>e  on  chanrool  emits  fiimce  of  arsenic  and  melts  into  a 
magnetic  bead,  which  imparts  the  colour  of  irou  to  gloss  of 
borax.  Soluble  in  hydrochloric  acid.  Is  decomposed  by  potash, 
leaving  A  residue  of  red  oxide  of  irou. 


JEe-As'  +  xsH, 
18-69. 


arsenic  acid  3978,  red  oxide  of  iron 


Analysis  by  Berxeliua  : — 

Arsenic  acid  .     . 
Phosphoric  acid 
Red  oxide  of  iron 
Oxide  of  copper 
Water        .      .     . 
Earthy  matter    , 


40-ao 

2-£3 

87*83 
005 

iB-ei 

1-76 


It  is  found  in  small  attached  crystals,  and  granular  ni 
in  the  veins  o^  copper  ores  in  the  mines  of  lluel   Gorlani 

I     Suel  Unity  and  Carhanick  in  Cornwall,  St.  Leonard  near  Li- 
moges in  Prance,  Ilorlmiisen  in  Nas9.au,  Langcbom  in  Spes- 

^jBrt,  Lobcusteiu  in  lieuss,  Graul  near  Schwarzenberg  in  Saxony, 

^^b  many  parts  of  the  TTuited  States. 

s: 

Scoi 


828.  SCORODITE.— Martial  Arseniate  of  copper;  Phillips. 
Scorodite  ;  Beudont.  Peritomes  Fluss- Haloid ;  Muhs.  Sko- 
rodit ;  Hausmann,  Haidinger. 


I 


I 


Prismatic.   oii,oio— 43°9o' 


a    100,    h   010,    c    001,   n    osi 
lia.     n  truncates  the  edge  he. 


101,001 =43**  SS'-fi  J  110,100=4«°l', 

m     110,    rf    210,   r    111, 


TIG.  499. 
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^F  Combinations,  rr,  cmda^  crndab,  mdah»  Clearagc.  J,  im- 
perfect;  a,  by  traces.  Fracture  uneven.  Semi-transparent... 
translucent  on  tlie  edges.  Lustre  vitreous,  inclining  to  ada- 
mantine on  the  faces;  eiuiacc  of  fracture  inclining  to  resinous. 

^^^rcen  Mod  Wue  of  various  shades,  liver-brovru.    G\c\\'Wi\wauV\ft , 


I 


J 
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In  tln>  matmsa  yields  wster  and  l)^omefl  yellow.     Defo 

blowpipe  on  eharcoul  emits  fames  of  ZLmenic,  nad  molt* 
brij^hl,  |»rey,   maj»netic   alag.      SoluMt*   iti    hydnx-l 
The  solution  i»  broisTi,  and  yield*  no  procipitatr  wi 
of  cold.     Is  decomposed  by  putUHb,  leuring  a  rwdi 
oxide  of  iron. 

•Im?A8  +  4H,     arseoic  acid  48*78,   red  oxide  of  t 
"water  16  "68. 

Analyses  of  scorodite  a  from  tbeBmzils  by  Bereeliua, 
Vnulry,  o  =  311,  c  from  Cornwall,  J  frnm  Scbwant'id 
from  the  Brazils,  n  =  318,  all  by  Damour,  /,  amorpUot 
Mamiato  in  Xew  (rronada  by  Boufisingnult,  y,  amoq)hoai 
^ertscbiiiBk  by  Hermann  : — 


a 

b 

e 

rf          e 

/ 

Arsen.  aeid  . 

.      60-78 

BO-95 

61  06 

6216      60  96 

4«*« 

Pbospli,  acid 

0*07 

— 

— 

oxide  of  lead 

0*4 

Eed  ox.  iron 

.      34-86 

8189 

82*74 

3.1*00      93-20 

313 

Water     .     . 

.      15*66 

15-64 

1«'«8 

15"68      1670 

16  0 

In  small  attached  crystalfl ;  botryoidal  and  ronifurm 
conipiK't.     It   18  probably  a  pn)duct  of  the  decumuosil 
loliDijito  and  iniflpifkel,  with  which  it  is  fretjuentlv  iw»oa 

Is  fumid  iit  Schwiirzeiiberg  and  Schni>ebtT«;  in  ??axonv, 
tin  mines  of  Solilai-kenwald  and  8ch6uft'!d  in  Bolietnia 
hausen  in  Siegen,  Loling  near  Hutt^-nbepg  in  CarintbiA,  ' 
near  Limoges  in  Fnince ;  St.  Austle  in  Cornw-al)  in  %-ein9 
ore,  Antonio  Percira  near  Villa  Rica  in  the  Brazibi,  7 
near  Marniato  in  Columbia,  near  Nortschinak  in  Sibem. 

329.  Vn'IAXITE.— Phospbato  of  iron  ;  Phillipe. 
j>hoHphate  ;  Iluuy.  Dichromatisebes  Etiklaa-HfUaid  i 
EiHenblau;  Hausmann.     Vivianit;  Haidtnger. 

Oblique.     101,100  =  «4°13';  ill ,010=  69*^  SS';  101,001^ 

a    100,    ft     010,    e    001,    e    on,    w    loi,  o    io»   de*3 
n   loi,  t    201,  HI    110,  y    310,  V   lu,  r   n«,  x    Til, 


rft 

00« 

(/ 

eb 

66° 

•y 

9b 

&ft 

ab 

90 

0 

ec 

S4 

97 

riP 

3U 

ca 

108 

36 

ma 

34 

S4 

f* 

70 

tea 

64 

13 

mi 

56 

36 

tb 

r* 

wc 

54 

33 

mm* 

lit 

1* 

^ 

«T 

oa 

80 

6 

y^ 

1ft 

63 

xn 

f$ 

flo' 

36 

«o 

y^ 

77 

r 

rba 

79 

fiff 

144 

ao 

jy 

1S4 

34 

<A« 

ISO 

TIVLASrrE. 


501, 


no.  500. 


FIO.  601. 


•l-q 


Combinations,     ahw,  abcme^  ahom.^v.y^  ahwymvz^  ahwmxzvr 

\e  faces  o,  y.  m  Htriatod  parallel  to  their  int-erecftions  with  b 
leava^.  6,  very  peHect ;  traces  parallel  to  a  and  o.  Fracture 
>t  observable.  Tnin8pareiit...tniU9luceiit.  Least  transparent 
direction  perpendicular  to  b.  Liiatre,  b  pearly,  almost  me- 
ic,  the  other  faces  vitreous*.  Pale  blaekish-green.-.indigo- 
lue.  I'ieoeliroinatic.  Streak  blueish-white,  changing  sooa 
ito   indigo-blue.     The   powder  rubbed   in  a  dry  state  liver* 

nwiu       Sectile.       In  thin  platea   fleiible.      h  =  i'6...2'0« 
a*e...a7. 

In  the  matrass  intumeaces  and  becomes  covered  with  gr^ 
id  red  spots.  Before  the  blowpipe  on  cliaruoal  becomes  red, 
id  then  melts  into  a  bright  grey  magnetic  bead.  Imparts 
le  colour  of  ir^m  to  the  fluxes.  Soluble  iu  hydrocliloric  acid 
id  in  nitric  acid. 


I 


Fe»P  +  sH, 
kter  38'05. 


phosphoric  acid  88'38,  protoxide  of  iron  iSk'%f^ 


1 


Analysee  of  crystallized  vivianite  a  from  St.  Agnes  in  Com- 
ill  by  Stromoyer,  ft  from  Bodenmais  by  Vogel,  e  from  the  Tsle 
of  France  by  Dufrenoy,  </,  e  from  Mullica  HiUa  in  New  Jersey, 
^from  Bodenmais,  all  by  Kammelsberg: — 

a         h  c  d  ^  f 

Phosphoric  acid    .     .    3ii8    afi-4    se*9o    ss'-io  not  det.  29*01 
Protox.  iron     . 
Ked  01.  iron 
Water    .     .     . 


¥ 


41*23      410      4210      33*01      3309      85'06 

—         —         —        1206      12*00      11*60 

27*48     31*0     38*50  not  det.  27*48  notdet. 


AnB^yses  of  vivianite  from  MuUica  HiUa  m  "Ne^  3et%es  9  V^ 
Thomson,  A  hy  Van  mem,  of  earthy  viviamtc  i  feoTa.^^^^\stocM.^ 


h. 


J 
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in  Lippc  by  Brandes^  k  from  AUeynw  bv   fWrtHio-,  t 


TtHfh  in  the  C 


riiiifa  by  Srgeth,  m,  in  c 


'cnBtali*,   trout  CautwoU'a  Bridge  in  the  1 


FiBher:— 

i 

9 

h 

i 

i- 

P 

Phosph.  acid 

.     .     2<J0« 

a&'85 

SO'M 

SS'l 

M'M 

Ppotox.  iriiU 

.     .     iO-31 

44-64 

4S-7d 

4S0 

4«-79 

Aluniiua   . 

.      .        — 

0-40 

0*70 

0-6 

— 

Ox.  miiiigaii. 

.      .        — 

— 



(ra 

Bt 

WaU?r       .     .     . 

.       .      2714 

88*9B 

SS-00 

SS'4 

10*16 

By  expoBurc  to  the  ntmosphere  the  colour  of  viviatiite  d 
from  white  to  blue,  and  part  of  the  protoxide  of  iron  COi 
in  it  18  converted  into  the  rod  oxide. 

In  attached  crvstals  ;  fibrous  ;  earthy. 

Crystals  of  vivianite  are  found  in  the  gold  rein*  of 
patak  in  Transylvania,  in  the  veins  of  titiKtono  and  copp 
of  i^t.  Agues  in  Curnwali,  with  copper  and  iron  pyrites 
deuomifl,  and  in  brown  iron  ore  at  Amberj^  in  llAvariA, ! 
town  and  Uaarlein  in  Now  Jersey.  The  tibrouM  varieti 
found  in  basaltic  lava  in  the  Isle  uf  France,  UL*ar  Kcit 
the  Crimea,  Alleutowii  atid  MiiUica  in  New  Jersey. 
earthy  varieties  are  commonly  found  in  {>cat  boga. 


330.  ERTTlllUNE.— Cobalt  bloom  ;  Phillips.      Coh 
tteuiatv ;    liauy.      Diatomes   Euklas-llaloid ;    Mohs. 
bluthe;  Haasmajin.     Erythrin;  Haidinger. 

Oblitjue.     101,100  =  66** b';  111,010— 6©°  U'r;  101,001  = 

^     §01,    «     940,    jj 


a     100,    b     010,    0     103,    10     101, 
V    111.     o,  q  truncate  the  eiige  ira'. 


no. 


ah 

90° 

o' 

sa 

«^ 

m! 

wh 

00 

0 

s/ 

P4 

11 

\ca 

66 

e 

kb 

06 

6 

on 

Be 

61 

ka 

B4 

66 

ow 

94 

43 

kk 

ISO 

10 

qa 

87 

S0 

vb 

60 

11 

qw 

81 

3d 

rir 

30 

48 

nh 

47 

0 

tV 

118 

as 

The  faces  &,  #,  k,  a  striated  parallel  to  their 
intorscotions  witli  each  other.      Conibinationa. 
IMi6,  \co9b^  toqsaby  wcskab.     Cleavage.     A,  very 
'ect ;  0,  0  traces.     Tmnsporent... translucent. 


i 


Leastt 
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S,  TeiT  perfect.    Green  of  various  flhades.    Streak 

-■Whit<?.      h"=  3'6...8-0.      O  =  3-079. ..3-131. 
In  the  niatrasB  yields  water.     Before  the  blowpipe  on  char- 
coal emits  fumos  of  arsenic,  and  meltii  into  a  bead  of  artscuide 
of  uickel.     Soluble  iu  nitric  acid. 


h. 


I 


?nt  in  a  direction  perpendicular  to  b.     Lustre  on  I  peariy  ; 

other  fneeB   udamantiue,   inclining  to  vitreous.      Eed  of 

ious  shades,  grcr,  green.     The  red  varieties  incline  to  blue 

viewed  in  a  du-ection  perjjendicular  to  b.     Streak  peach- 

BOtn-red.      SectQe.     In  thin  plates  flexible.     H  =  i*6...9-0.   j 

lowest  degree  of  hardness  on  b.     o  =:  2'9,..3*1.  I 

1  the  matrass  gives  off  water  and  turns  blue,  but  yields  no 

>limate.     The  red  varieties  from  Schneeberg  become  green. 

fore  the  blowpipe  on  charcoal  emits  arsenicAl  vapours,  and 

in    the   inner   flame    into   a   blackish-grey   globule   of 

ide  of  cobalt.      Imparts  a  smalt  blue  colour  to  glass  of 

Soluble  in  hydrocldoric  acid,  foniiing  a  roae-red  solu- 

Becomes  black  when  digested  in  potash. 

'Aa  +  sH,     oxide  of  cobalt  37*66,  arsenioua  acid  36*39, 

S4'0fi. 

I  Analyses  of  erythrine  firom  Schneeberg  by  Kerstcn : — 

Arsenic  acid     .....  38-43  3830  dS'lo 

Oxide  of  cobalt     ....  36-&a  33-43  so-19 

Protoxide  of  iron        .     .     .       101  40i  — 

Lime —  —  soo 

Water 24-10  24-08  230O 

In  attached  acicular  crystals,  elongated  in  the  direction  of 
edge  a,  h;  botryoidal ;  coating  other  iniiiemls  in  the  state 
_      I  ted  powder.     Occurs  usually  in  beds  and  veins  vitli  other 
ores  of  cobalt.  J 

Is  found  at  Schneeberg  and  Annaberg  in  Saxony,  Joachims-   \ 
thai   in   Bohemia,    Siuilfeld    and   Glucksbrunn    in    Thuringia, 
Riechelsdorf  and  Bieber  in  Hessia,  Wolfuch  and  Wittichen  in 
'Bodeu,  Allemout  in  Dauphint^,  bt.  Jean  in  the  valley  of  Gistain   J 
jp,  the  P)*Teuee8,  Modum  in  Norway.  m 

331.  AXNABERGITE.  — Araeninte  of  nickel;  Pliillips. 
Nickel  arseniate ;  Ilauy.  Nickelbliithe  j  Hausinaim.  Nickel- 
ocher;  Kaidinger. 

Oblique.  Apparently  isomorphoua  with  erythrine  and  vi- 
Tianite. 


h     010. 


1 


k 

^ 

^ 
^ 


504  irrDBoirs  abakxiates  afu  Knosraim. 

Ni*A8  +  bH,     arsenic   Bcid   88'37,    0x1610  nf  ^\t\A 
wataor  M'Oi. 

Anulysoa  of  annaberjjite  a  tT*>m  Rict'lioUilorT  ■■  .^it^t  < 
h  from  AUemont  by  Berthier,  c,  t/,  c  iVum  .Soiiinx-bcrg 
Kenteu ; — 

a  b  c  i         0 

Arsenic  acid 3«»7  W8     «r»     *r»0  *rtl 

Sulphuric  acid 0'S3  srsonioQS  acKl  on 

Oiide  of  nickel       ....  3756  M*     SrftO     «-«  STl* 

Oxide  of  cobalt       ....  —  8'&       I'M       —  — 

Protoxide  of  iron   ....  1'13  —       —        i-U  I1» 

Water 34'S3  Sfi'fi     M-91     fti-os  S« 

In  capillary  crystaJs  j  c-ompaci ;  enrthy.  It  is  %  fntMhirt  rf 
the  decomposition  of  various  ores  contaixting  nickel  ai 
arsenic . 

Is  found  at  Andrcosbcrg  in  the  Ilarz,  Kiechelsdocf  mk 
Bicbcr  in  Hessia,  Gliicksbrura  and  Sajilfcld  in  Thtuingia,  A*- 
nnbcrg,  Schuccbcrg  and  some  other  placT»  iu  Soxout,  JuailuBl 
thai  in  Bohemia,  AUcmont  in.  Dauphinc,  Texaa. 

332.  KOTTIGITE.— Kottigite;  Dana. 


Oblique, 
rianito. 

Cleavage. 
of    fracture 


Appareutl/  isomorpboua  with  erytlinne  aai 


ft,  very  perfect. 

silky,       Light 


Translucent.     Lustre  ofi 
cjuTnine^red . ,  .peach-bl 


Streak  reddlsh-whiu*.     n  =  2o...30.     e  =  3-1. 

In  the  ntatrass  yields  water  and  aasunuM  n  pole  smalt 
colour.     Bt'fore  the  blowpipe  on   charcoihl  in  thp  outer 
fuses,  emits  fumes  of  arsenic-,  and  leaves  a  »lag  of  oxide  of  1 
Yields  the  re3u:tioa8  of  cobalt  and  oii^eL     Is  soluble  in 


ZnAs  +  8H,    part  of  the  oxide  of  ime  bedag 
Qxidea  of  cobalt  and  nickel. 

Analysis  by  Kotting : — 

Arsenic  acid  (loss)  1  ■  1  r 

Oxide  of  7:iuc 

Oliiio  of  cobnlt    .       . 

Oxide  of  nil  k.l  .      • 

i.:n.-      . 

Is  found   in   fibrous  crystalliDo  miBtii  uid  moMiTi^ 

■maltiue  in  ihv  Dauiel  mine  near  Schomber^. 


BOSEUTE. 


W5 


(3.  8YMPLESITE.— Sympleait ;   Mobs,  Ilausniauii,  Ilai- 
dinger. 


^ 


blique. 

010. 


Cleayage.  b,  perfect.  Fracture  even.  Transparent... trana- 
'  lucent.  Lustre  vitreouB,  ou  the  faces  of  cleavage  pearly.  Pale 
■  indigoblue... celadon-green.  Streak  blueish-whiite.  Tolerably 
•ectUe.     u  =  2'6.     a  =  2*967. 

In  the  matrafis  becomes  brown  and  jnelda  25  per  cent,  of 
■water.  Infusible  before  the  blowpipe ;  on  charcoal  emits  a 
strong  arsenical  smell,  becoming  blnek  and  magnetic.     With 

SfliiTo^  exhibits  the  reaction  of  iron  and  traces  of  manguuese. 
ccording  to  Plattner,   contains  araouiate  of  protoiide  of 
water,  and  a  little  sulphuric  acid  and  mangancHC. 
I»   found   in  rery   delicate   crystals   resembling    erjtbrine, 

Ki  in  small  nodular  masses  at  Klein  Friesa  near   Lobeu- 
te4.  EOSKLITE.— Boselite 
HHPt*">qnn,  HaidixigtT. 

Prismatic 


Beudant.      Boselit  \    Mohs^ 


I 


01 1,010  ss  35'  7 
DOi,   a    100,   e    209,   m 


101,001 
110, 


:31°6rj   110,100=66°  24 


S     III. 


rw,  608. 


fftm 


00*^ 

23 

07 

46 

U6 

47 


0 
30 
30 

0 
S<i 
12 


90 

9m 

n 
99 

sh' 


70= 

67 
33 

100 
3» 

lU 


31 

12 
48 
45 
18 
24 


Cleavage.     «,    perfect. 
Lustre  vitreous.     Deep 


Fracture 
rose-red- 


rcwncboitluJ.      Translucent 
Streak  white.     H  =  3-0. 

In  the  matraj*s  yields  water,  and  becomes  black.  Before  the 
blowjiipe  in  the  outer  flamo  imparts  a  deep  blue  colour  to 
borax.     Is  soluble  in  hydrocldoric  acid. 

Contains  arsenic  acid,  lime,  magnesia,  oxide  of  cobalt,  and 
water. 

Is  found  in  small  attached  crystaLs  at  Schneebarg. 

According   to    Haidinger,    the   crystals   are   twins  of  the 
[ue  system,  a  being  the  twin-face. 


I^^i 
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335.  HALDINGEIUTE.— Haidingcrito;  DufWnoy. 
mfttiMchoa  Eakluit-HAloid ;  Mohs.  Uaidingcrit ;  Hai 
iraidinger. 

Prismntic.    oi  1,010  =  60°  l«';  101,001=88°  ai';  iio,ioo=B(f  0'. 

a     100,     b     010,    y     014,     k     021.     »     Oil,     i    101,    w    110, 
9    3;i,  n    462. 

no.  60i. 


•V 

m** 

25' 

mm' 

80° 

0' 

kl/ 

p« 

6S 

eui 

42 

10 

9,¥ 

M 

7 

w" 

lis 

33 

u 

«S 

80 

#»" 

137 

36 

if 

69 

S 

nn' 

63 

14 

$na 

60 

0 

nn 

ISO 

2d 

ba 

DO 

0 

nV 

ISl 

37 

Combinntions.     gthmab^  gtknutmah.    The  foof^s  g^  1%  1  roQgb; 
#,  n  rounded.     Cleaviige.     a,  very  perfect  and  eauily  obtained, 
TranspareDt...Beiiii-tnui8niLrcut.       liUfitre    ritreoua.       AV 
Stretik  whito.     Soctile.     In  thin  pUtea  flexible.     11  ^vo. 
o  =  2*848 

In  the  matrnss  rields  water.  Melts  before  the  btowpm 
into  A  white  enamel.  Upon  charcoal  in  the  inner  flame  6^|^ 
a  emell  of  arsenic.     Soluble  in  nitric  acid. 


Ca'As  4*  4H,    araem'c  acid  66*54,  lime  S7'oe,  water  17-40. 


Aualysia  by  Turner : — 

A  rseniate  of  lime 
Water     .     .     . 


S6-M 
14'St 


In  attached  crystals  clongattul  in  tlie  direction  of  the 
ab,  and  crystuUino  crusts,  aaaociated  with  phannacolit*. 

Tbitf  very  rare  niineral  is  aupposed  tu  have  been   fcmnd  tf 
Joachinialhid  in  Bohemia. 


836.  PHARMACOLTTE.— Pharmacolite;  Phillips.  Chni 
ftraeniate;  Hauy.  llemiprismatitichi'tt  Euklod-Iialuid ;  Mok 
Phartnakolith ;  Hausmann,  Haidinger. 

Oblique,     101,100  =  64°  68';   111,010  =  73°  60^;   101,001=3^1/ 
h    010,   c    oo\,  n   o\\,  m  wi^  •   Tivs.^  m   %iv. 


LIBETHEyiTK. 


i07 


no.  60£. 


ch 

90^ 

(/ 

ifh 

f%° 

83' 

nb 

70 

84 

sb 

«e 

38 

nn' 

141 

8 

mc 

84 

13 

mb 

6B 

43 

mbc 

83 

14 

mm 

117 

24 

xbc 

06 

17 

The  faces  m,  f  striated  po- 
each   other;    c.    n   striated 


Combinations,     ertmb,  xcnnntb. 
t\    to    their    intorsectiou    with 

llel    to   their   intersections    witli    each    other.       Cleuvage. 

]>erfect  and  oojtily  obtained.     Transparent... translucent. 

vitreotui ;  6,  pearly.    AVliite,  iucliuing  to  yellow.    Streak 

it«.     Sectile.     Flexible  in  thin  pbtos.     n  =  i'0...a'6.     o  = 

.V'7S. 

Ill  the  nitttrass  vields  water.     In  the  outer  flame  melts  into 
a  white  enamel.     {)n  charcoal  in  the  inner  flame  emits  fumes 
of  arsenic,  and  melts  into  a  »c mi-transparent  globule.     Soluble 
*  lout  etierveseeuce  in  nitric  acid. 


Ca'As  +  eH,    arsenic  acid  6i-09,  lime  2490,  water  2401. 

Analrses  of  phannacolite  a  from  Wittichen  by  Klaproth, 
I  £roin  Andreasber^  b  by  John,  c  by  Turner,  d  from  Hiechtrlsdorf 
l^v  Stromeyer,  e  from  Glucksbruuu  by  Kauuuelsberg : — 

JUw«iuo  acid 
l4ine       . 
Jfagneaia     .     . 
Oxide  of  cobalt 
Water      .     .     . 


60*64 
85*00 


b 

45*68 
87*38 


d 


\    7»'01 


S446       83-86       9098 


46 '97  51*68 

S4-66  33*69 

SM  — 

I'OO  1*43 

33*98  33*40 


I 

I 

I 


I 


Jb  found  in  minute  fibrous  crystals,  botryoidal  masses,  and 
earthy,  at  Joachimathal  in  JJohemia,  AV^itticlien  in  Baden,  An- 
dreaeiberg  in  the  Harz,  Kiechelsdurf  and  Hieber  in  Hessiaf 
Gliicksbrunn  in  Thuringia,  Markircheu  in  Alsace. 

|Bd37.   LIBETItENlTE.  —  Phosphate  of  copper;    Phillips. 

"tjuivre  plioe^pliatt'* ;  Dufivnoy.  Dipriamatischer  Ouven-Malachit ; 
Mohs.     Lihcthcnit ;  Hausmann,  Haidinger. 

Prismatic.     0U,01Q^S3°6(/ ;  101,001  =36° 4';  110,100=46°  10'. 

a  100,  b  010  cleavage,  e  loi,  m  no,  t  14Q,  «  ill.  b 
truncates  the  edge  mm  ;  t  truuc«tea  the  edge  bm. 

z  2 


i 


fUiv    vuuvuuism 

lucent  on  the  I'dges.      Lu 
diirk.     Siroak  olive-^oeu. 

Di'cri'|)itrttfH  when  hciittH 
pi|H'  UiUi  II  hliu'k  ItPittl  CO 
churcoiil  IN  L'lxnWy  reduced  t< 
copper  and  phoHpluito  of  o 
Aud  in  aiumotiui. 

Cii'P '+  Cull,  phospho 
water  a  7«. 

AnnlyncB  of  libcthpnite  a 
Kuhii.  c  fnun  Nisclinr-Ta 
<}  =  427,  by  KhodiuB  ; — 

Phosphorio  iwid  .  ,  .  ™ 
Oxid(>  of  copptT  .... 
Water 

Acwrdiiig  to  Bcnicliiis, 
rcnhiccd  hy  arHcnic  arid. 

In  cryiitalM  ;  globuhir,  ren 

In  fourul  in  cavities  iu  mi 
Ehl  near  Liiiz  on  the  Khine, 
moJachite  at  Xiitohue-Tafnhil 

Libothenitp  and  olivenjte 
libotlienite  differs  from  tha 
tion  of  V  for  aj. 


OLirtXITE. 

ah 

W** 

o' 

f^ 

6fl**   lO' 

fh 

&4 

u 

ma 

4tl      15 

rv 

n 

S3 

ffiA 

43      46 

va 

00 

0 

#Nffl' 

87     30 

ea 

66 

as 

509 


no.  607. 


Combinations,  ew,  etnh,  ema^  emha.  The  faces  e,  a  generollj 
concave;  m,  convci  and  uneven.  Cleavafje,  ^,  m,  trace*. 
Fracture  concLoidal,  uneven.  Semi-transparent...  opnque. 
Lustre  vitreous,  inclining  to  udaiuantine  or  resinous.  Olive- 
green  passing  into  blackisli-given  and  brown.  Streak  olive- 
green.     Brittle,     h  =  30.     g  =  4*1. ..4-38. 

In  the  raatmss  yields  water.  In  the  forceps  melts  easily 
before  the  blowpipe  into  a  globule  studded  \d\h  prismatic 
cr>'»lal».  On  cluirci^id  emits  fumes  of  arsenic  and  melt.s  into  a 
brittle  globule  of  arsenide  of  copper.  Soluble  in  nitric  acid  and 
in  ammonia.  Is  decomposed  by  potash,  leaving  a  residue  of 
oxide  of  copper. 


Cu'As  +  CuH,  arsenic  acid  40*66,  oxide  of  copper  fi6*i6, 
I  water  S'lS.  Part  of  the  arsenic  acid  is  sometimes  replaced  by 
phosphoric  acid. 

AnalvscB  of  olivenite  from  Cornwall  «  by  v.  Kobell,  ft,  c  by 
Richardson,  rf,  g  ^  4J35,  r,  G  :=  3*013,  both  by  Hermann,  fhj 
fThomson,  y,  o  =  4'378,  by  Damour : — 


a 

b 

c 

d 

e 

/ 

y 

Arsen.  ac.    . 

.      36*71 

39*0 

30*80 

33-60 

4«'B0 

40*61 

8487 

Phosph.  ac.  . 

S-S0 

— 

— 

6-96 

1*00 

— 

3-43 

Ox.  copper  , 

.      fi6'43 

66>S 

66*66 

60  38 

61-03 

6408 

66-86 

Protoi.  iron 

— 

— 

— 

— 

3-64 

— 

— 

Water     .     . 

3-50 

3'9 

3'6o 

416 

3*83 

4-41 

372 

HBq  attached  crystals,  frequently  acictdar  and  capillnry ;  in 
fibrous,  botryoidal  and  renifonn  mftsses  hanng  a  drusy  surfacG 
and  a  fibrous  fracture  ;  earthy.  It  is  probably  produced  by 
the  decomposition  of  fahlerz  containing  arsenic,  which  is  some- 
times found  iu  the  interior  of  the  nuissivc  and  earthy  varieties 
of  olivenite. 

|^J«  found  in  Cornwall  in  the  veins  of  copper  ore  in  the  mines 
^^Puol  Gorland  and  Huel  Unity  near  St.  Day,  and  Tin  Croft 
flRb  Kedruth,  at  Tyne  liead  mine  near  Alston  Moor  in  Cum- 
berland. The  Tnaanive  and  earthy  varieties  are  found  at  Kams- 
fiorf  ttud  SaaJfM  in  the  Thiiringer  Wald,  ^Wa.Vx  mA'\^<s^ 
a  the  Trrol,  thv  Bnaal,  Siberia,  the  Asturias,  C\\\\e. 
^L  z  3 


8 


92 


the  ml*!^  '"*"'"» 

water  i87j~  ^■"' 

;Aj'seiijc  acid 
IJude  of  copper,  ■ 

Water.    .'     '     '    • 


ar 


KLI3C0CLASE. 


oil 


Bvforo  the   bloirnipe  omits  fumes   of   areenic  and   melta. 
ISoluble  in  nitric  acta. 

i*Ab  -f  aH,     Arsenic  acid  S4*0fl,  oxide  of  copper  5989^ 

<r  6'43. 

AualyKis  by  Turner. — 

Arsenic  acid 3378 

Oxide  of  copper 60-V4 

Alumina 177 

Water 601 

In  mamniillary  and  reniform  maaflcs,  having  a  drusy  surface, 
mid  ooni*istitig  of  concentric  layers. 

la  said  to  hare  beon  found  in  the  county  of  Limerick. 


341.  COENWALLITE.— Comwallit;  Zippe. 

Amorphous.  Fracture  conchoidal,  passing  into  verdigris- 
3;rc<?n  and  bliurkish-g^reen.     k  =  4*6.     o  :=  4*166. 

In  tbo  raatrasB  yields  water.  Before  the  blowpipe  on  char- 
coal emits  fumes  of  ara<*nic,  and  yields  a  bead  ot  copper  sur- 
Ft)unded  by  a  brittle  crust, 

Cu*Ab  +  sH,  arsenic  acid  82'07,  oxide  of  copper  fi6*37, 
K-ater  lactf.  Part  of  the  arseuic  acid  ia  replaced  by  phosphoric 
luad. 

AnAlysea  by  Ijerch  : — 

Arsenic  acid 2979  30'55 

PhoBphoric  acid 2'61  l  77 

Oxide  of  copper fio'OO  64'29 

Water W68  18-36 

found  in  botryoidal,  reniform  and  compact  maases,  with 
lito  in  Cornwall. 


1.  KLINOCLASE. — Oblique  prismatic  arseniate  of  cop- 
^    pbiilipa.     Aphanoso ;    Bcudant.      Diatonier  llabronem- 
hlolachit ;    fllohs.      Klinokks ;    llauamann.     Abichit ;    Ilai- 
•r. 

Oblique.    ioi,ioo=:«4^i8';  ill, 010  =  33° is';  101,001=60'=' j»'. 


100,  c   001,  «    802,   r    loi,   m    no. 
z  4 
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ao  60"  30 

ra  24     18 

re  5<]     19 

ta  la      0 

Combinationa.  ct»,  csmr*,  cmrsa. 
e,  very  perfect.  TVaoture  uneTen.  Trans- 
lucf^nt.,. opaque.  Luutre  yitreoiia,  inclining 
to  roaiuouft ;  on  e  ineUnmg  to pe™l , -  "Bla^^ki&h- 
gToen  or  black  eiteroallT  ;  in  the  h  erior  ver- 
digris-green. >. sky-blue.     Streak  blu    ah-green.     Eathcf  britiV- 

H   =   3-a...3-0.        Q   =r  4'ia...l-3B. 

Before  the  blowpipe  intumesces,  eiiits  arsenical  rapouTS,  woi 
melta  ©aHil7.  On  continuing  the  it,  it  ignites  ftuddenlj  a^ 
yields  a  globule  of  copper,    la  so        :  £□  acitb  and  in  ammonit. 


Chi'Afl  +  aCuH,  oTBcmc  acid  30'S4,  oxide  of  coppei:  e2'««, 
water  yii, 

Analyaes  o  hy  Eammelaberg,  h  hy  Damour : — 

a  h 

Arsenic  acid 2fi"7l  27*08 

Phosphoric  acid ce*  VBO 

Oiide  of  copper  .....     60'00  6380 

Oiide  of  iron  ......       O'SO  o*40 

liime       ..,,,,,.       0*60  — 

Water 7*e4  rsr 

Silica 1*13  — 

In  crystalB  and  hemispherical  and  reniform  masBea,  having  & 
coltitnnar  atructure  and  druny  Burfacc. 

Ib  found  with  lirocouite  in  the  veins  of  Huel  MuttrelL,  Hud 
Gotland  aiid  Huel  Unity  in  Cornwall,  Altvater  and  Baching  in 
Mordelgrund  near  Saida  in  the  Emgebii^- 


.1 


343.  TAMABTTE.— Ehomboidal  arseniat^  of  copper;  FhO- 

lips,    Cuivre  araeniate  hexagonal  lamelliforme  ;  Hauy.    Ehcai-    | 
bopdrischer  Euchlor-Mjiiachit ;    Mots.     Chalkophyllit  j  Hau^ 
munn,  Haidiuger.  -  • 

Ehombohedral.     100,111  =  71°  16'. 

o    111,    6    2ll,   r    100,   e    oil,   v    4il. 
edge  ro. 


^^COXITZ^ 


ro 


•0°    0' 
60       Q 

«fi     SI 


to 


««''  61' 
no     22 


"O.  610, 


^0.     hJiart"''  o,  pea.,i.'^*i"'"-'>t... 


J«pnic  aci'd 
f  ""Phoric  acid 


••  .7  ^-^ 


a 


'83 
2  02 

3rj9 


6 

law 
J  so 

62'»2 


21-37 


»>fita;«   voir  f^-      -    '     ■     ^^'^^        23-01  "^ 

^"-^'^--.X      3   '^   -  Action  p el    .-     ''■'' 


'oo' 


".101,001=880     ,. 

Fro.  «j, 


00     4,t 


om. 


m 


2  5 
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QTDBOCS  XBSEXTATKS  XStD   TUOSfUXTKi. 


each,  other.  Cleavage,  o,  m,  tmpcrfeL't ;  o  more  distmri  tkm 
«n.  Fracture  imperfect  ronchoi^lm.  Tnuuiparrnt...tniukifeiiL 
Lustre  vitrt»ous,  iuoliaiiig  to  resinous,  8kj-biue...v«rdicni> 
greeu.    Streak  the  same,  but  paler.    Almost  aedtile.    n^rt>.,. 

8-5,      O  =  3-83... 2-90, 

In  the  inutraas  yields  water,  and  becomee  green,  but  doe* 
not  dec Tppitatt',  fiefore  the  bloAvpipe  on  charcoal  emit*  tbe 
smell  of  arseaic  and  molte  into  n  brittle  alai>  eoutainiug  «lutf 
mclnllii'  grains.  AVith  soda  yields  a  bead  of  arsenidu  uf  c<.>|iper 
Is  soluMe  in  hydrocblono  acid,  uitric  acid,  aiid  iii  onunonia. 

Analyses  a  by  Count  TrolIe-"Wachtmei8ter,  h  by  Hcrmaan, 
c,  d  by  Damour : — 


m 

a 

h 

c 

i 

Arsenic  acid   . 

23-2» 

93-06 

S2'SS 

tr«ft 

Phosphoric  acid 

.VB? 

3*73 

3*40 

rn 

Oxido  (»f  copper 

.     37'73 

3(»-38 

37*18 

3740 

Alumina    .... 

8*01 

10-86 

808 

\<rm 

lied  oxide  of  iron 

3«fl 

0-ft« 

— 

—  1 

Water 

.      23fri 

S5-(H 

So*  40 

3S*U 

la  found  in  attached  crvstals,  rarely  missive,  in  Temtj 
the  mines  of  Huel  Muttrell.  Hucl   Gorknd   and   Huel  V\ 
in  Cornwall.     In  very  atnall  crystals  at  Hcmigrund  in  Hi 
gory,  and  UUersreutb  in  Voigtbnd. 


345.    TYROLITE.  — Kunferschaum;     Phiflips,   Dul 
Priamatischcr    Kuchlor  -  ^fiunchit  ;     Moha.        Km 
Hausmann.     Tirolit ;  Haidiugcr. 

Prismatic. 


I  paral 
TrmiiiJ 


a    100,   c    001,  m    110. 

Combinations,     cm,  cam.     The  fiicea  m 
their  intorscctiouB  ^rith  c.     Cleavage,     c,  perfect.    Tr«niOtt(tal 
..  .translucent  on  the  edges.     L«etpe»  on  c  pearly  ;  on  the 
fncea  vitreouw.     Applo-green,  vcrdi(»ri»-green,  inrliningto 
blue.     Streak  the  same.     Very  sectile.     lu  thin  Icoros 

H  =  10. ..2*0-      e  =  3'0!10. ..3*098. 

In  the  matni3a  yields  water.     D'  '  "  Icntly  wWfi 

heated.     Before  the  blowpipe,  in  thr  •>mr«  W*dU 

and  melts  into  a  prey  glomile.     On     i, 
arsenical  fume*.     iSoluhlo  witb  effervi  -t-  i, 
Is  decomposed  by  anunonio,  leaving  a  reuduv  uf  ciu'WiaU  ^ 
lime. 

Cu*A«  +  Cat  -f  lok,    arsenic  acid  waft,  ujtido  U 

M'77f  water  1»*36,  carbonate  uf  Itnio  ll*M. 


£11  LITE. 

Asifl]]rBia  of  t\Tolito  from  Falkenstein  by  v.  Kobell  :— 

Arsenic  acid SS'OI 

Oxide  of  copper 43*BS 

Water IT'-M 

Carbonate  of  Ume l3'6o 

In  attached  on'stalsi,  reniform  and  botrfoidal  tnasaes,  ba' 
drusy  siirl'iice  and  columnar  stmicture. 

Is  found  with  other  ores  of  copper,  at  Falkenstein  nea/ 
rh-wTitr,  find  other  places  in  the  Tyrol,  Libethen  in  Hungary, 
le  copper  mines  in  the  Banat,  and  near  SoaUeld  in  Thuringia. 

From  a  comparison  of  Boveral  Bpecimcns  of  tirolite  and 
ichalchite,  it  appears  that  the  colour,  which  ia  blueiah-green 

tirolite  and  yc^lowisli-green  in  orichaJchite,  ia  a  character  by 
rhich  the  two  minerals  may  be  distinguished. 


346.  KONTCHALCITE.— Konichalcitc;  Breithaupt 

Fnu:turo  splintery. ..granidar.      Translucent   on  the  edges. 
«ustre  vitreous,  feeble.     Intermediate  between  pistachio  and 
lerald-grcen.      Streak  the  same.     Brittle.     H  =  4'S6...4*T 
=  4' 123. 

sItAs  -)-  311,    where  K  is  Cu  and  Ca,  and  part  of  the  Am  U 
iploced  by  p. 

Analysis  by  Fritzsche  :— 

Arsenic  acid  .......  31 '55 

Phosphoric  acid 8"9a 

Vanadic  acid 1*78 

Oxide  of  copper 81 'CS 

Lime 21-76 

Abater 5  48 

In  reniform  masses,  supposed  to  hare  been  found  at  Ilinojosa 
Cordova  in  Andalusia. 

347.  EHLITE.— Eldit;  Hausmann,  Haidinger. 

Cleavable  in  one  direction.     Lustre  on  the  clearage  fac* 
pearly.    Verdigria-greeu.    Streak  the  same,  paler,    n  =  1'6...2' 

O  =  3*8. 

Decrepitates  when  heated. 

Cu*P  H-  an,     phosphoric  acid  ai'l,  oxide  of  copper  <W'8, 
kter  D-i. 

AnaivBes  of  ehlite  a,  hj  c  from  EW  by  "Borgamaxttt,  d  ^i 
Tischne-TagUak  by  Hermann  : — 

«  6 


I 


5ia 


DUB  AlL3E2nATza   A^D   PHOSFEATEft. 


PhospT^oric  add 
Glide  of  copper 
"Water  ,     ,     , 


o 

Q5-99 


65-74 


WW 


Is  fouikd  in  'eniform  and  botrroidal  tnfl&ses,  at  £M  oa  tlw 
Hhine,  aBd  at     ischne-Ta^^k  in  the  Ural. 

Kupferdia^pure,  a  fil)roiia  mhierol  from  Llbethea.  i^  ^u^poied 
by  Heriaa  ^  be  the  same  as  ehlite.  "WTien  heated  it  l&lla  to 
powder,  01  Liaperaed,  frithout  decrepttatiug,     Accordiui^to 

Kiibn,  it«  loru  '"  '"  r  "^  >  r"  '"'i  analysis  gave,  pha«pborie 
acid  2413,  oxide  ui  t     >er  ea^oi.  ■  B'2e, 

348.  LUKNTTE.— Hy*"  )hato  of  copper;  Philli|*. 

Cuivre  bydrophoepbatiS ;   ,  llcmiprismatischer  IM- 

tom-Malachit ;  Mobs.  Fseuaomaiac:  lit ;  Hauflmamu  LuAnit; 
Haidinger. 

Oblique.     10l^lOO  =  64'^gS';  ni,Ol(  sBfi'^e*'!  101,001  =*5°S^. 


PtQ,  £1S< 


a     ]D0| 

c 

001, 

ff      Oil, 

e    lot. 

^  las. 

va 

76^ 

34' 

jT' 

38^  fifl- 

vc 

13 

26 

JJff 

68     SO 

ti'C 

13 

2« 

JW 

21     40 

rc^ 

78 

ai 

V 

117     49 

00" 

113 

37 

<^ 

TS     46 

> 

70 

33 

^ 

11      14 

Combinations.  cp<>f..va.t(f.d.  Cleavage,  a,  imperfect.  F^»^ 
ture  Biiiall  concboidal..,unevc^ii»  Semi-transfparent... translu- 
cent on  the  edges.  LTiatre  vitreouBj  inclijung  to  adamaiitbf- 
Green   of  Tarious   shades.      Streak   yerdigrifl-gTe^n,     Brittk. 

II   ^  1-6.. .6-0.      G  =a  4-0-.. 4"4. 

Deeivpitatea  when  heat-ed  quickly.  Before  the  blowpipe, 
when  lieated  slowly,  turus  black  and  melts  into  a  Mack  bad 
contninin^  a  globule  of  copper.  When  melted  «^th  an  equil 
volume  of  lead,  the  globule  of  copper  ia  coated  bv  a  crystalltoA 
ebell  of  phosphate  of  oiide  of  lead.  MoiBtenea  with  bydw 
chloric  :icid.  it  impart.^  a  bJue  coloiif  to  the  ilame.  SotnU^ 
in  nitric  acid  and  in  ammonia. 


Cu*P  +  sCuH,    pbospboric  acid  ai'2,  ozidA 
water  8*0. 


ATiftlyRfta  of  VomatQ  fconvlQi^ssa^ 
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h 

1 

k 

23M7 

2/i-30 

20*97 

e7'78 

08SI 

71*73 

8-80 

ew 

7- 40 

of  three  analvBea  by  Kuhn,  c  (g  =  Ji)  br  Herman n, 
=  V8...4-4)  hy  Rliodiu*  :— 

abed 

boric  ncid 2470        2r52        2l*6S        20'4 

Ae  of  copper   .  .      e8-20        C87-t        67*2o        70*8 

"Water   ....  .        n07  B'M  8'20  8*4 

AualyBoa  of  lunnite  frora  Nist'bne-TBgilsV  g  fibrous  (o  =4'26), 
A  compact  (o  =  voo),  i  cryHiiilline  (o  =  4-1),  all  by  Ilermaiiri, 
A'  from  HJrscbberg  by  Kiibu  : — 

9 
Phoapboric  acid      ....     2376 
Oride  of  copper      ....     68*76 
r 760 

^amall  crystals,  fibrous,  reniform,  botryoidal  and  compact 
diHRCTninntcd. 

ind  at  Tirnebcrg  near  Rbeinbreitenbacb  on  the  HbiDe, 

tbitze  not  far  from  Hof  in  Bavaria,  Kirscbbcrg  in  Heuss, 

•Tflgilsk  ill  tbe  Ural. 

TlEROrBOLITE.— Tbrombolite;  Dufr^noy.    Tbrom- 
b;  ilaut^manii,  Haidiuger. 

Fracture  concboidal.  Opaque... translucent  on  the  edges. 
Lustre  vitreous.  Dark  leek-green. ..emcrald-grcen.  Streak 
emerald-green.     Brittle,     n  =  3*o...4o.     o  =  3*381  ...3*40i. 

In  the  nmtrass  Yields  water  aud  blm-kena.  Before  the 
blowpip*^  on  e.hart'Oftl  melts  easily  into  a  bW-k  ghjbule,  and  ie 

looed.  With  borax  and  iron  wire  yielda  tbe  reaction  of 
phorus. 

phosphoric  acid  46*3,  oxide  of  copper  37*7, 

ilvMia  by  Platfcner : — 

Pbospboric  acid 41*0 

Oxide  of  copper 893 

"Walter l(j-8 

urs  massive,  with  malachite,  at  Bezbanya  in  Hungary. 

I.  TOKBEKITK.— rraniko  (in  pari)  :  Phillips.     Chalco- 
Bcudant.     Pyrainidalor  EuchJor-Maiacbit ;  ^lolis,     Chal- 
Iluuaraann,  Ilaidiuger. 

101,001  =  61°  25'. 


^^m 
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nTDEOUa   AfiSESaXTEB   A2n>    PII08PIUTE8- 


a     100,    0     DOl,    M     110,    r     SOl,    «     lOlp    «     808,   9    lOft. 


no.  «s. 


<r<? 

90" 

0' 

aa 

60" 

7 

oa 

00 

0 

tn 

38 

as 

»a 

46 

0 

ra 

21 

46 

^»> 

33 

4 

xy 

44 

6 

$e 

SO 

63 

tf 

63 

60 

€0 

61 

So 

«' 

07 

7 

re 

06 

16 

9^ 

BS 

0 

xa 

67 

66 

Combinations,  cr,  cXy  ce,  <?*,  ran,  rr«,  cr*m,  eranm,  Cl^i 
c,  very  perfect.  Fracture  not  observable.  Trat]i«panrut< 
translucent.  Lustre,  pearly  on  r.  the  other  iiwvs  vilpeou%" 
inclining  to  ndamantine.  Emcrflld-i;n>en,  jgmsH-^rrcen^  aoaxMV 
timea  leuk-green,  apple-greeu^  siBkin-greeu.  Streak  ywa 
Bjither  brittle,     u  =i  9-o...2'6.     o  =  3«...3'«. 

In  the  matrasa  vields  water.  Before  the  blowpipo  on  clM^ 
coal  with  huiia  yields  a  globule  of  copper.  With  Iwjnu  in  tor 
outer  flntiie  fiiAes  into  a  ^reon  gltifH,  which  in  the  irncr  flntf 
becomes  opaque  and  of  a  reddish-bi*own  colour,  Moit^touod  inth 
hydrochloric  ncid  imports  a  blue  colour  to  the  ffnine.  Soluble 
in  nitric  acid  and  in  ammonia.  The  nitric  solution  ia  gimt. 
The  solution  in  ainmouia  blue. 

CuP  +  \^*V  +  oil,  phoffpborio  acid  16%  oxide  of  iiniM 
01*1,  oxide  of  copper  8*4,  water  16*3. 

Analyaea  of  torberite  from  Cornwall  4i  by  IL  FhUlipa,  h 
Berzelius,  c  from  Gnnnislake  by  Werther : — 


fi 

b 

e 

Phosphoric  acid      .     . 

.    .    lao 

15B7 

I4'34 

Oxide  of  uranium 

.      60-0 

«1'3P 

69*01 

Oxide  of  copper 

•  0 

8-44 

»tl 

Water      •    .     . 

145 

16-06 

U-3# 

Is  found  in  attached  crystals*  niaseive.  and  investing  oUur 
'minei'alst  in  reins  in  slate  and  in  granite,  at  Jo]iJinn-0«oq^ 
etadt,  Kibenstoek  and  Selmeeberg  in  Saxony,  JoacbimstluJ  «0il 

i^inuwidd  in  Doliemiu,    BodeumaiH   in    Davari:)     V 
nVirlemben; ;    in  Cornwall    id    the  minew  of   i  .   . 

fcCroft;  and  Hue!  Boiler  near  l^-drut^    '" 

uel   Gorhuid,    Huel   Unity,    Hn»*l 

gnea,  Stt-nna  Owyn  near  JSt.  Ai:  li^lake  near 

m  ;  in  Be \ end  phicen  in  the  Unit 


CHILDKCTTn:. 


SIO 


M  erihcr  obtamed  cxTBoDine  gnina  banag  xIm  ibm  aod 
DompoaittoMiortorberiteb^rbaiiiBgu  -|- #'f  -i- sa  vitfa  aaoltt- 
Ikm  of  bfl«ic  acetate  of  copper. 

851.  AUirrMTR— Uranite  (in  part);  IliilHpa^BeodBBt. 
grramidaler  EacUty-MaUrbit ;   Hoba,     TJimiut; 

iLudingrr. 

Pyramidal. 

Tbo  forms  and  an^cA  are  nsppoaed  to  be  tbo 
Df  torbeiite. 


■athoae 

i^karage.  r,  very  perfect.  Frartore  Dot  obaeirable.  Trana- 
^^kit...tTiin!!ilu(vnt.  Lustre,  p^arir  oq  r,  Titreoas  inclining  to 
PBnumtine  on  the  other  faces.     LetuoD*Tvllow,  ndphor-yellow, 

nskin-^^roen.     Streak  sulphur-reiloir.     Sectile.     H  ^  10. ..fo. 

D    —  8'0....V3. 

In  the  matrass  jrields  water.     Before  the  blowpipe  on  char- 

eoal   melts  into  a  hlaek  giobnlc.      With  biirax   in   the  outer 

iaine  forms  a  yellow  glass,  in  the  inner  ^me  a  green  gloss. 

rhe  solution  in  nitric  add  ia  yellow,  in  ammonia  eoloorleas. 


ADntyses  of  niittinite  &om  Autun  a  by  Berzelius,  &  by  Laugier, 
fc  Wertber:— 


fbP  -f  -l^-'P  +  8H,    pbospboric  acid  lo'o,  oxide  of  uranium 
1^  lime  e'3,  water  16- 7. 
Ad) 
Pli. 
Ox 
Lin 


Plioaphoric  acid  . 

Oxide  of  umuiuni  .     . 

Limo 

t'sia  aiid  prolui.  mauj;.Hii 
.  :md  rfd  oi.  iron    .     . 

rytea 

Oxi^e  of  tin 

AVttter 


£ 
us 

5«*o 
4(1 


13*20 

er73 

6*88 

0*20  — 

—  3*0 

1S7  — 

000  — 
1548 


o 

14*00 

03'S8 

&'8ft 


91*0 


lOS 
14*30 


ind  in  mslaU,  ulu^•^i\t^  and  inventing  other  minfrala, 
ii^  lit  St.  Syniphoricii  near  Autun,  and  at  St.  Vrioui  not 
tar  from  Limogea  in  Fnmce. 

S52,    CIIILDRENITE.  —  Childrenit*  ;    Beudant,    Muhs, 
Hausniann,  Haidinger. 

Prismatic.   011,010^45° so';  ioi,wil=3s'='u';  llo,HX>^ftA"»f. 


520 


ht:    ors  absh^iateb  attd  ^mosfu^txs. 


100,  n    901^  s    111,   r    2sa. 


na 

87° 

55' 

rr^ 

ao° 

fitf" 

nn' 

104 

14 

rr" 

eo 

2» 

sa 

m 

a 

/r" 

74 

60 

*/ 

40 

m 

r* 

U 

ai 

**" 

77 

19 

sn 

42 

M 

*V 

B7 

63 

m 

40 

63 

ra 


JO 


Fia.  »U. 


ConibmationB.  nr*,  nrsa,  ClcAvage.  fl,  iinpeTfe<:t.  Frac- 
ture uneven.  Tra.n3pfirent,  Lus  re  vitreous,  incluiing  to 
resinous,  Tellowish-white,  yellow,  y&Uowiah-brown.  Stre«k 
white,     H  =  4"S.,.6-o. 

Cousiata,  according  to  Wollaaton,  of  alumina,  red  oxide  of 
iron,  phospborie  a^id,  and  water. 

Is  found  in  single  attached  cryst     i,  and  as  a  ci7Btalline  coit' 

ing,  on  chalybite,  pyrite,  quartz^  ; i  Bometimea  with  apatite, 

iind  in  small  distinct  crystals  on  alote  at  Crinnis  in  ComwalL       i 

Tho  auglea  given  above  were  deduced  from  the  mcosuremeati   I 
of  some  very  good  crystals  in  Mr,  Brooke's  collection. 


353.  K^VKOXENE.  —  Kakoicne  ;  Beudant.  Kakoien; 
Mohs,  Ilauaraann,  Hai  dinger. 

Tranalucent.., opaque.  Lustre  pearly^  inclining  to  meUHie. 
Yellow.     Streak  yellow-     o  =  S'33fl...3"a8. 

In  the  matrass  yields  water.  Before  the  blowpipe  becoui<« 
browDj  and  uielta  into  a  black  magnetic  slag.  With  bom 
forms  ftu  olive-green  glass.     Soluble  in  acida. 

Anjilyses  of  kakoitene  from  Ilrbek  by  Stcinmann  and  Bichtid- 
son: — 

Phosphoric  acid  ,,,,,,,.  I7'se  ao-s 

Bed  oxide  of  iron     ,,..,.,  39-33  431 

Alumina    .     ,     , lo-oi  — 

Silifa.    ,,,.-,..*-.  S'oo  S'l 

Lime     .      ,      ,      , 015  I'l 

Jfugnesia —  Ot 

"Wattr  and  hydrofluoric  acid      .     ,     .  a5'95  50'i 

In  capillary  crystals ;  globular  and  renifonn  ma* 
Is  found  in  the  Hrbek  mine  near  St.  Beni 
in  Bohemia.     It  is  said  to  occur  also  a^- 
*d  in  several  parts  of  the  United  Stato" 


^ 


TTAVrLUTE. 


r.o; 


154.  WA'\T;LLITE.— Wavellite;  PbiUips,  Dufrenoy.    Pria- 
matisches   "WaveUiu-HiJoid ;    Mobs.      Wavellit  j    HiiTiamimn, 
Haidinger. 
Prismatic 


k 


101,001=SO°84';  110,100=63°  12'*6. 

100,  j>    Oil,  m    110,  n    430,  «    m,  o    sii. 

FIG.  fil6. 
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The  faces  m  striated  parallel  to  their  intersections  ^vith  a. 
Cleavage,  w,  tf,  tolerably  perfiH:t.  Fracture  imperfect  con- 
choidul.  Transparent... translucent.  Lustre  vitreous,  on  m 
and  a  inclining  to  pearly.  Colourless,  grey,  green,  yellow, 
"brown,  blue  of  rarious  shadee.     Streak  white.     Brittle,     u  ■=. 

8*6.. .4-0.      O  =  2'S...a'4. 

In  tho  matrass  yields  water,  which  somctimea  contains 
hTdrofliioric  acid,  and  corrodes  the  glass.  Infusible  before  tho 
blowpipe.  With  solution  of  cobalt  becomes  blue.  Soluble  in 
adds  and  in  potash  or  Boda.  With  aulphiiric  oeid  evolves 
hydrofluoric  acid. 

Al'P*  -f  12II,    phosphoric  acid  35'3,  alumina  38'0,  water  26'7, 

Analyses  of  wavelUte  a  from  Amberg,  h  from  Barnstaple  by 
Fuchs,  c  from  Barnstaple  by  Ber/elius,  d^  e  from  Freiberg  by 
i^dmann,  ^from  Bcraun  by  Hermann  : — 


Fhosph.  ac.    .    .    .  3V7a 

Alumina    ....  36*60 
Bed  01.  iron        .     .       — 

Lime — 

Hydrofl.  ac,    .     .     .      — 

Water 2800 


36-ia 

87*20 


2800 


33-iO 

35 '36 

1-26 

OoO 

3'06 

26-80 


31*06 

3tt-60 

1*00 

traces 
2740 


33*23 

86*30 

3*09 

traces 
27*10 


/ 
34*30 
36-30 

1*20 

1-60 
26*34 


In  ncicular  radiating  crystals,  forming  hemispheres,  botry- 
oidal  and  reniform  umsaes,  haWng  a  dnisy  surface. 

Is  found  in  crevices  in  slate  near  Biu-iistaple  in  Devonshire, 
in  granite  at  Steuuagwj-n  near  St.  Auatle  in  Cornwall,  nejir 
Tcastlej  at  Cloixmel  and  near  Cork  in  lTe\ft\\A,  m  V-Ve  'SjWvb^. 


Il^i^ 


122 


HTDEOUS  ABSEXIATES  AXI>   rHOSFHATIS. 


ilonda  on  the  const  of  Scotland.  Cpphnwit^,  Tvinfl.  TToluhiraa 
'Bohomia,   Fraukenbcrg  ftud   Lai<  r  ir 

Giesseu,  DaniiHtadt,  Aiuberg,  Ka  i  il- .* 

in  the  finuils,  Koxborough  in  Peuiiii^lvauia. 

355.   FISCIIERITE.— FUchiSxite;    DufWnoy.      FitchcrUj 
U  Hnidingcr. 

tspnreut.      Lustre  vitreous.     Light  gmm-green, 
into  olive-CTeen  and  verdigriB-green.     H  ^  h'O.     o  =  4'4<. 

"When    heated   >-ipIds   wnter   and    Wou"  jur.      WitJi 

borax  and  salt  of  phosiihorus  forms  gln>-  t   *liow  lb* 

colour  uf  inin   while  they  are  hot,  and  tlut   ut    copper 
cooling.     With  Holutiou  of  cobalt  becomea  blue.     But 
acted  upon  by  hydrochloric  and  nitric  acids.    Completely 
in  Bulphuric  acid. 

Al'F  +  sH,    phosphoric  acid  29*0|  alumina  41-7,  water  fTH 

Analyaia  by  Hermann : — 

Phosphoric  acid S9*ai 

Alumina ...  3rt-47 

Oxide  of  copper .  o  *i> 

Protoxides  ofipon  and  rnnnganr^t'              .  rso 

Phosphate  of  lime  and  ganguc  doo 

Water «■» 

Is  found  in  amall  six-sided  prisms,  and  in  ciTstalliae 
near  Niachne-Tagilak  in  the  UraL 


356.  TURQUOISE.— Calnite ;  Phillipe.     Turquoi-e; 
dant.    UntheilborerLasur-Sputh;  Moha.    Kallait;  Hfttifimiifc 
Turkia  ;  Huidiugcr. 

Amorphous,     Not  cleaTable,    Fracture  eonchoidal...ui»Tefl. 
Faintly  translucent  on  the  edges... opn<]ue.     Lustrr  Titrr«^ 
feeble.      Axnro-blne. .. vprditjriH-grcen,    sometimes   pistachio 
apple-green.     Streak  greeuiah-white.     Not  very  brittle,    n 

6*0.      G  =  8'e2...3*0. 

In  the  matrass  jnclda  water,  dfcr*  ; 
Infusible  befort-  tbe  blnwmpe;  the  p« 
i^reon.      With  bomx  and  Malt   of  \>^' 
»arcnt  glass  which  shows  the  colour  i  ; 

:opper  when  cold.     Soluble  in  hydrochlunc  acud. 


A 


i^eli 


'0  a  from  Jnnlansii 


>.  « 


KtAPnOTHIXE. 


Phoephoric  add aouo 

jVluniuia M'60 

Oxiile  of  copper 376 

Oxide  of  iron 1*80 

Oxide  of  inangiinese     ....  — 

Phospli5te  of  lime  (c»*F)       .     .  — 

Water looo 

Silica — 


b 

38*90 
6450 

rso 

2-80 


ICK) 


In  found  in  reniform  and  botrroidul  masses,  diasotninated,  and 
in  pebbles,  at  Nischabur  in  Persia,  Tibet,  Jordannniuhle  and 
Domsdorf  in  Silesia,  ^'ieski  in  Luaatia,  OeUuitz,  Pluucu  and 
Beichcnbach  in  Saxony. 


857.  KL.U'HOTHiyE.— Lazidit ;  Hany,  PhUlips.  Pris- 
matiacber  Lasur-Spath ;  Molia.  Lazulitb  ;  Hausmann,  Ilai- 
diager. 

Oblique.      101,100  =  a9**36';  111,010  =  50°10';  101,001  =  68*^50'. 

a  100  twin-fooe,  b  oio,  o  ooi,  d  on,  u  oia,  i  lo], 
y   103,  «   101,   »i    iin,  p    in,  s   118,  X   113,    e  Tn,  v    iia, 

SIS. 
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90 
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80 
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Combinations.  bpeUj  petzc,  stychdumxzpevq.  Fracture 
ren.  Transparent... opaque.  Lustre  ^ntrcouti.  Blue  of 
various  ehades.  Pleochromatic.  Streak  white.  Very  brittle. 
H  =  6*0.. .6-6.      O  =  so.. .8  121. 

In  the  matraas  yields  water  and  loses  its  colour.     Before 
)Ab  blowpipe  intumescea  but  doea  not  meVt.    t\vcs  %ancv^  \h 


rUiSLBUOU&LE. 
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Combinatioufi.  &*,  i«V,  iffl*M\  Ifpm'n,  hpt^m'n\  hpsa'tC^ 
hpam'fCM.  Twins.  Twin-face  a.  CleaxTige.  h,  perfect.  Frac- 
ture conchoidiii.  Truiiaparent . . .  semi-traiiypari'nt.  Lustre  vitre- 
ous. R  =  Vh'i.  The  optio  axes  art;  in  a  plane  parallel  to  a, 
and,  Trben  seen  in  air  through  the  faoea  hh\  make  angles  of 
89 '4&'  with  a  normal  to  b.  Colourless,  yellow,  browii.  Streak 
wKitv.  u  =  l'5...30.  G  =  l'0fi...l*76.  PyToeleotric,  the 
ttnolo^uiui  pule  being  at  the  end  on  which  tlie  hemihedral  face 
a  oce'urs;  the  antilogoufi  pole  at  the  oppomte  end  of  tho 
ciyatal. 

In  the  inatruss  yields  water  and  ammonia.  Before  the  blow- 
pipe melt.H  into  n  colourless  glass  which  becomes  opaiiue  oti 
cooling.  Verj'  slightly  soluble  iu  water.  Soluble  iu  hydro- 
chloric acid. 


Mej'P  +  Nil'  -f  13H,  phosphoric  acid  a89,  iiiagneBia  16'7, 
amnioniA  bo,  water  47*6.  Part  of  the  magnesia  is  sometimes 
replaced  by  protoxide  of  iron. 

Struvite  waii  found  in  crystals  in  1^45,  in  digging  the  fouu- 
dntiona  of  the  new  church  of  St.  Nicholas  at  Hamburgh,  where 
it  had  evidently  been  produced  by  the  decomposititm  of  animal 
matter;  also  in  (ruauo  from  the  coast  of  Africa  (guanite).  It 
10  deposited  as  a  granidar  precipitate  from  neutral  or  idkaline 
solutions  containing  phosphoric  acid,  ammonia  and  magnesia. 

350.  PLOMBGOMSIE.  — Plombgoramc;  Phillips.  Plomb 
'brdro-Alumineux ;  Uauy.  Bleigummi ;  Mohs,  Haudmaim,  Hai- 
^Dger. 

Kcnifomi,  botryoidal.  Fracture  conchoidal.  Translucent. 
X»u»*trc  n?ainoua,  inclining  to  %'itreous.    Yellow,  brown.     Streak 

■whit*'.       U  —  6.      0   =  488. ..6421. 

In  thr  matnisa  decrejiilates  and  yielde*  water.     Before  the 
.I..M-111110  or  charcoal   melts   with   intumescence.     With    aoda 
•  nd.     With  uitnite  of  cobalt  becomes  blue.     Soluble  in 
MU'-Li.M'atcd  nitric  acid. 

Aiialjves  of  plomhgomme  a  from  lluelgoct  ^y  l>a\uo\&T)  A> 
BcAij/eu  by  JJu/jinoy : — 


526  BULPHATES. 

«  h 

Phospbatc  of  oside  of  load  *     .     .     .       —  77> 

Phosphoric  acid     ,.,,*,.      soe  — 

Oxide  of  lead    ...,.,..     a^'io  37'Si 

Alumina at'a^  uis 

Bed  oxide  of  iron ,      0"S0  — - 

Lime  .     . trait  — 

Chloride  of  lead ,       2'27  — 

Sulphuric  acid o^ao  h     3 II 

"Water is  ro  leia 

So  found  in  the  lead  uiiiiea  of  ITuelgoet  uear  Foullaouen 
Bretagne  and  at  In  Niissierti  near  Beaujeu  in  Fraace* 


BULFHATXB. 

360.  ANGLESITE.— Sulphate  of  lead;  PhiUipa.  PJoml 
sulphate ;  Hauy.  Prismatischer  Blei-Baiyt ;  Mohs.  BUmt- 
riol ;  Hausmann.    Angleait ;  Haidinger. 

Prismatic.    011,010=31°  2i';  101,001  ss:6«°  16*;  llo,loo=w''4»'. 

a  100,  b  010,  c  001,  d  012,  I  014,  o  101,  m  110, 
h    430,   n    210,   z    111,   r    112,   0    116,   t    211,  y    212,  ;>  s^ 
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FIG,  518. 
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CELKSTtXE. 
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C^tDbinutions.  md..ajt.o.e.b,  zoile.m.l,  zptir,  noifhz^.B.h,  lomz^^ 
tojfmzdc,  zoyrdcb,  Clenvago.  m,  r,  bolli  iinj>erfect;  a,  traces. 
Praetupe  conchoidaJ.  Traa9parent...ti-aii8luccnt.  Luat^  adfl- 
lunntiue,  iuclining  to  rcBinous  or  vitreous.  B  =  rfl25.  Coloiir- 
lefes,  yt^Uo\dsh,  grey,  brown,  blue,  greeu.    Streak  white.    Brittle. 

n  =  3-0.       O  =  82fl...(J»0. 

D<?crepitfltes  M'lifu  heated.  Before  the  blowpipe  on  charcoal 
in  the  uutt?r  flamt*  melts  iuto  a  olc^ar  bead,  which  become.s  milk- 
white  on  cooling ;  in  the  inner  flame  is  reduced.  AV'ith  aodn 
and  silica  yields  the  reuutiou  ol'  sulphur.  Slightly  soluble  in 
nitric  acid.     In  powder  is  completely  soluble  iii  potash. 


I 


PbS,    sulphuric  acid  S6'30,  oxide  of  lead  73*61. 

Jinalyw!*  of  aii)i;leMite  a  from  Anglesea,  h  from  Wan!ockh< 
JsiJttprttlli,  c  from  Zellerfeld  by  Stromrycr : — 


h 

e 

26*75 

2C"09 

70-60 

72*47 

. . 

0*09 

— 

0*07 

— 

0*61 

3-9o 

OH 

Sulphuric  acid 34*9 

Oxide  of  lead      .     .     .  7ro 

Bed  ox.  iron i*o 

IIy(lrat«  of  ox.  iron      ...  — 

Oxide  of  manganese     ...  — 

SOica — 

Water 20 

It  sometimes  contains  a  small  quantity  o{  silver. 
Id    attached    crystals   and    massive,    pseudomorphous   after 
galena ;   in  veins  of  lead  and  silver  ores  with  galena,  copper 

Syrites,  brown  iron  ore.  It  is  evidently  produced  by  tho 
ccomposition  of  palena. 
I»  found  at  Woifoch,  Schapbaeh  and  Badenweiler  in  Baden, 
MiiwMi  and  Littfeld  in  Sicken,  Tamowitz  iu  Silesui,  Claustlial 
and  Zellcrfild  in  the  llarz,  Bukowiun,  Linares  in  Spain,  Bere- 
Mownk  ill  Siberia,  Southampton  iu  Maasiichiijsetts,  the  lend  mines 
of*  "'  Paris  mine  in  Anglofca,  Velenoweth  near  St.  Ives 

111  '  ',  AVanlookhcad  and  Lead  Ilills  in  Scotland. 


3fil.  CELESTINE— Celestine;  Phillips.  Strontiano  buI- 
filter  ;  Hauy.  Prisnmtoidischer  Hal-liiiryt  i  Moha.  Ciilestin  ; 
Hausmaan,  Uaidinger. 


PrwmaliC.    0U,010  =  ari«  ;  101,001  =  68"  4  ;  110,100  =  69'' 1. 


100,     h      010,     C     001,     0      094,     d     01! 


Old,     I     014, 


101,    •    10s,    I    1 0 13.    m     no, 


%V\    3     \V\,   /    \\», 


114,  y   9^0,    i^    JS1$,    X     *2^f    ^    91&»    *     31^    ^     ^^^' 


Combinationa,  ojn.c 
of/fmdl^.  The  faces  a 
parallel  to  their  intcrset 
ated  parnUel  to  their  in 


BABXTE. 

noiBtcned  with  aleobol,  whon  ignited  it  burns  with  a  rod 
lame.  With  borai  fuses  with  eflervescence  into  a  clear  glass, 
pUich  becomes  yellow  or  brown  on  coolm^j.  With  soda  niiika 
nto  the  charcoal  aud  fonna  a  hepar.  Insoluble  in  hydro- 
(hloric  acid.  Pbosphoreacea  when  thrown  in  jiowder  on  a  hot 
ron. 

BrS,    sulphuric  add  -43*66,  strontiim  66'3£. 

Analyses  of  celestine  a  from  Girgenti,  h  from  Suntel  near 
Munder,  c  (fibrous)  from  Dombiirg,  all  by  Stromcyor,  d  from 
iDoniburg  by  iVfodrell,  e  from  near  Bninswick  by  Leonhardt, 
w"fnim  rassathal  by  Brandea: — 


a 

b 

c 

d              e 

/ 

ulphune  acid 

.      43-08 

4S-74 

42*95 

43-76          41-231 

93-16 

itruutiau   .     . 

60'36 

6618 

6027 

6V73          6390  J 

Inrtes      .     . 

— 

080 

— 

sidph.  bar. 

1*87 

■b    .     .     . 

— 

0-81 

— 

1*42             1-J3 

— 

LJnmina     .     . 

— 

— 

006 

—           — 

— 

led  ox.  iron  . 

003 

0*04 

008 

—              1-88  , 

060 

■bon.lixne  . 

000 

COS 

010 

—             — 

1-ea 

KT  .    .    .    . 

— 

— 

— 

(not  decomp.  0*94) 

100 

WalUr  . 

0-18 

0'05 

oil 

—               0*40 

— 

Is  found  in  crystals,  and  in  fibrous  and  compact  masses,  in 
ho  sulnhiir  mines  at  Girgonti,  Mazzara  aud  Cataldo  in  Sicily, 

siilpitur  at  St.  Beat  in  Fraiit'e;  in  limestoue  at  lienvngruud 
n  Jiunfjan',  Strontian  Island  in  Lake  Ene,  Doniburg  near 
ona,  near  Bristol ;  in  metallic  veins  at  Scharienberg  near 
ticissen,  and  at  Leogang  in  Salzburg  ;  at  Muntecchio  Maggiore 
Q  amygtlaloid ;  at  Bei  in  Switzerland,  Couil  in  Spain,  Caltou 
lill  near  Edinburgh ;  in  the  interior  of  fossil  bivalves  in  the 
iitic  formation  of  the  Weser. 


862.  BAHYTE.— Barytea ;  Phillips.  Baryte  sulfatco  ;  Kanj. 
'riitnmtischer  iial-Baryt;  Mohs.  Baryt;  Hauwmann,  Hfti- 
tnger. 

Priamatic.   0ll,0lo=8i°4fl'*4;  loi,ooi=63°43';  llo»ioo=6o°6o'. 

a  lixf,  h  010,  c  001,  u  on,  d  OIS,  g  013,  /  014, 
016,  10  oie,  0  101,  ^  10s,  m  no,  n  210,  ij  sao, 
iflo,  c    111,  r    112,  /  113,  y    114,  V    115,  k   118,  y  sia, 

S19,    /i     814,    y     13S. 

he         •o''    a'  utt      116='  21'  p*f       60°  9ft' 

M     90   0        dd'  77   43        (^     W  &% 

^     90   O       J^C  2S      li        ffff     %6  S\ 

ft  A.  a 


Combinations.       % 
rfwd.M.o.s,^.ZMj  ocd.,vi 

tliaii  m ;  a,  Ices  per 
Pructuje  canchoidul, 
lucent.  Lustro  vitri 
I'flSSS*  Cclourleas,  ■ 
wliite.  Brittle,  m  = 
Ueerepitatea .  wlien 
flame  is  rodn/^^'l  f^^  — 


KABBTJnOTR. 
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IT  Skrompver,  e  u  colourless  crystal,  o  =  •I'isai,  fi^om 
m  bpo\rTiij*h-yell(nv  rryatals,  o  — V*a8,  ironi  Gorr-iug, 
.  c  |L;rivuuWfrom  Wicsbadoub^  Fruecuius, 
tml  bv  Jordan : — 


a 

07-60 
086 


h 
00-38 


0 

OD'4 

Ofl 


d 
15-13 


—  005       —        — 

—  —         —        0-89 

—         025 


0-^ 
0*70 


007 


e 

8l»--t7 

1-85 

0-30 

8-16 
008 


/ 
86-00 

e-7fi 


fi-76 
0-38 


''stala,   fibrous,  compuci  and  earthy  masses;   pseudo- 
after  withcrite  and  barytocalcite ;  forming  tne  sub- 
aminouites,  belemnitos.  tbaail  wood;  in  beda  and  reins 
form  at  ions. 

id   at  Silbflch  in  AVestpbalia,  at  Clauathal,  ZellerfeJd 

places  in  the  Tlarz,  Freiberg,  Marienberg  in  Sa3[ouy, 

Mies,  Toplitz,  Tescbeu  and  the  UiftlMTg  in  Bohemia, 

and  FeUohnnra  in  Hungary,    Kapuik   in  Transyl- 

ipeix  and  Puy  de  la  Coiutade  in  Auvergne,  and 

ites  in  France,  Wiealoch  and  AVittichen  iu   Bailen, 

Hessia,  Dufton  in  Cumberland,  N\itfield  in  Surrey, 

(hire  and  Derbyshire,  the  Tyrol,  Stiria,  Cariutlua, 

Hepatite  is  a  variety  of  barj-te  from  Kongsborg  in 

and  Andrarum  in  Sehonen,  containing  a  Bmall  (^iiautitj 

)ua  matter. 


AJRSTENTTK.— Anhydrite;  Phillips.  Chaux  an- 
fat^;  Huuy.  Prismatiscbes  Euklas- Haloid  ;  Mobs. 
;  Hauamauu,  Haidiuger. 

Itic.    011.010=4a'^n';   101,001  =44°  86' J  110,100=48°  18'. 

b    010,    c    001,    «     101,    m    110,    o    111,   n    112, 
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532  SLLPIUTZS. 

Combiiiationa.  ahc,  ahem,  abror^f,  ahctnonf.  J,  rout^; 
other  fnces  amooth.  Cleavage,  a,  r,  ven'  perfcsM;  h,  ((»•  jurf 
tec't,  ret  easily  ubtaiiicd.  Fmcture  iini>erie<rt  cunclioifliL 
Tninai)aivnt...trftiiBlucent.  LuBtro  vitrooua.  on  tbo  luort  mt- 
feet  cleavages  pearly.  The  optic  lueu  art*  in  a  plane  panlifl  u 
the  faire  o,  auti  inalie  aoglea  of  21°  46*  with  a  uonual  to  b.  Tbr 
indices  of  rcfrnction  of  light  in  planea  parallel  to  u,  e,  h.  mtl 
polarized  in  those  planes  respectively,  are  1*571.  1'67«,  1«M 
Colourless,  white,  inclining  to  grey,  yellow,  red,  blue.  Stpcik 
grevish-white.     Brittle,     n  =  3'0,..a*5.     a  =  a'96...S*0fi. 

fiefore    the    blowpipe    melts   with    difficulty    into   a 
enamel ;  on  chareoal  in  the  inner  flame  yields  a  faepar. 
borax  dissolves  into  a  clear  glass  which  ia  yellow  wbeo  ciUd. 
With  Uuor  melts  easily  into  a  clear  bead.     "With  soda  fonnt  a 
hepar.    Is  yery  slightly  soluble  in  water  and  in  hydrocfabhe 
Aoid. 

CaS,    sulphuric  acid  58*63,  lime  4l'l8. 

Analrses  of  karstenite  a  &om  Sulx  by  Klaproth,  h  froa 
Ihlefeltf,  e,  d  (rom.  Yulpinu  by  Stromeyer,  e  from  SLaWben  K 
V.  Eose : — 

abed 
Sulphuric  acid   ....     6976      66*80      66*78      MOl 

Lime isoa      40'07      41*61       W70 

Bed  Glide  of  iron  ...       o*lo        0'26        0"03        — 

Silica 0*35       0'S3       o'se       o'oa 

Water —         8*9i        0'04       007 

Carbon,  acid  and  bitumen      — -         cia        —         — 

In  attached  crystals ;  fibrous  and  contorted  maa8«>fl  ;  in 
and   veins    with    metallic    eidphidett,    and   in    the    uUy 
aocompaniea  rock  salt  and  gypsum. 

Is  found  at  Aussee  in  Stvna,  Hall  in  the  Tyrol,  HalbiD' 
Salzburg,  Berchtesgadeu,  fschel,  at  lit'x  and  Val  CWnani^ 
Switzeriand,   Vic    in    Inirraine,    IVsey   iii    ''  ^" 

Italy,  Ostcrode  and  Eialobeu,  Segel»erff,  1 
in  tte  salt  mmes  of  AVielic/ka  and  V 
York.     In  veins  with  mi^tallic  sulpit. 
terberg  in  the  Harz,  Kapnik,  Bleiborg,  TaUluu. 


364.  GLAUBERTTE.— Glauberite;  Phillipa^  Hmiy. 
mipri«matisohes   firithyn-Sal£;   Muha,     BroDguiavtoi ,' 
mooa.     (ilauberit;  iiuidinger. 

ObUque.   iov,V0Q=iS7^a3';  iu^iosbM^ic^^  101^1  2:i^< 

B     100,    C     0Q\>    I    ^OV,    »    vw.^    m    -vv. 


THiyABDlTE,                                               538 

ff  3iT,  V    113,  a;    S3T. 

2  truncates  the  edge  tc  ;  v,  or  truncataH 

the  edge  mc^. 

■ 

ea           68°  18' 

me       76"  46'            ■ 

ta           35     31 

XC          01       s                H 

xa          4«     14 

mr       110                     H 

mm'       B3     90 

CC          166     31                  H 

ma        46     SO 

.^1 

m'        U6     so 

FIG.  fiSfi.             ^^H 

fin'         9S     S3 

^^ 

r/        136       8 

'^^:"~>- 

xy     70  10 

rt/        142     44 

\'      \  r  V  _ 

«c           -13     1 1 

y-^\f 

CoTnhinfttiong.     «,  r*m,  r*mrt. 

CFtnema.     The  faces  r,  *  stn- 

Bted  parallel  to  their  intersections  with  eftch  other.  Cleftvage 
c,  periei't;  m,  traces,  i'raeture  conchoidal.,. uneven.  Semi 
transparent... translucent.  Lustre  vitreous,  on  the  cleavag 
iaclining  to  pearly,  on  the  eurface  of  fracture  iucliuiog 
^ainoufi.  At  the  ordinary  tomperaturo  of  the  atmosphere  the 
itic  axes  for  violet  light  coincide,  the  axes  for  the  other  rays 
ig  double.  Colourleaa,  greyish-white,  yellowish-white,  red. 
?ak  white.  Brittle.  H  =  36. ..3*0.  a  =  S'7...2*8.  Taste 
;htly  saline  and  astringent. 

Decrepitates  when  heated.    Before  the  blowpipe  on  charcoal, 
the  inner  flame,  melts  into  an  alkaline  hepatic  bead.     Par- 
ly soluble  in  water,  leaving  a  residue  of  sulphate  of  lime, 
len  exposed  to  moist  air  becomes  covered  with  an  opaq 
rlute  crust. 


NftS  +  CaS,    Bulphunc  acid  67'66,  soda  23*39,  lime  80*16 

Analyses  of  glaubcrite  from  Villarubia  a  by  Bnmgniart,  h  from 
Ic  by  l)uirenoy,  e  from  Berchtesgaden  by  v.  Kobell: — 

a  h  c 

Sulphate  of  soda .     ...     61  48*60         48*6 

Sulphate  of  lime  ....     49         46*60         61*0 
Chloride  of  sodium  ...    —  i"20         — 

Cby —  2-7  — 

la  found  in  crystals  and  reniform  masses,  imbedded  in  roe 
It,  at  Villarubia  near  Ocann  in  Spain,  Vic  in  Lorraine,  Berch- 
(gadeu  in  Bavaria,  Atncanm,  Chile.     It  is  said  to  have  been 
td  also  at  Miillingen  in  Switzerland. 


u^H 


365.    TJTEXARPJTE.— Thenardite -,     riivUli;)s,    Beudont 
teimrdJt ;  Mobs,  Hausumnn,  Haidinger. 

A  a  3 


534 


suLpaATxa. 


Priematic.  on,oio«4o^4i';  101,001  =s8** so';  iio^oo=6i^ 
a    100,   c    001    cleavage,    m   110,   r    ill,   »    lis. 


Wtf 

00 

0 

OTWI 

60 

89 

rr' 

44 

10 

rr" 

106 

4a 

r'/' 

1S3 

43 

j^i 

68 

4 

Comhinationa.  re,  rnty  rcm^  amrt.  CleaTage.  r,  pcrfwr 
w,  iinporfoct.  IVacture  couchoidftl.  Transparent... tmtuil! 
cent.  Lufltre  vitrcouB.  Colourleaa,  ^hite.  n  =  S*S.  0  - 
8*07. ..2*73. 

Imparts  a  bright  yellow  colour  to  the  blowpipe  flame.  C 
charcoal  melts  into  an.  nlk&Hne  hep&r.  Soluble  in  wa(« 
Attracts  moiBture  from  the  air  and  becomea  eorered  wilfc 
white  powder. 

KaS,    sulphuric  acid  66*36,  soda  43*64. 

Analysis  \>y  Caeaseca : — 

Sulphate  of  soda    , 

Carbonate  of  soda 

la  fuund  in  cni'stals  iu  the  brine  sprioi^  at  SaUnaa  d*! 
tinos  ni>t  far  from  Mmlrid.    A  oone*^ntnitt'd  aolution  of 
of  soda  affords  crystals  of  theniirdite  at  ss'*  c. 

Seleniatt*  of  soda  and   wulpliute  and  a^^lt'-'-**-^-   ^•**  .*»U« 
silver  are  isomoqihous  iR-ith  Itienimlite.     1  \ 
.ifaSo,  Bolouio  acid  07"3fl.  soda  32' 74.  ^7^  =  45    a^,  rr     ^  i 
sulphate  uf  oxide  of  silver,  Ac's,  sulphuric  acid  9406, 
silver  7V35,  rr  =  is^-io'.  r^r"  =s  126°  ll'.     In  neF 
)xide  of  silver,  igso,   seletiie  acid  3644,  oxide  of  cilrci 
rK  =  44*^  IB',  r^r^  =  iss^ao'. 


866.  GLASERTTE.— Sulphate  of  potash ;  PhDlipa. 
Jfnt-ee ;  Hauy.  Prismatiscnes  Pikrochylin-SaJj  ;  ma 
rit;  Hauamaun.     Arcauit;  Haidiuger. 

Prismatic  011,010=37^30^;  101,001  =  s«*a';  iio,i«i=raif|| 


a    100,    b    010,  e    wi\^  a    &v4,    u    i«i,    e     »a. 
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itiona.      com,    oamv,    ocaumsv,    ocamnfiv.      Twins. 

m.  Cleavage,  c,  imperfect;  a,  w*,  still  more  im- 
Frnct  ure  couchoidal . . .  uneven .  Trans  piuunt . . .  t  rans- 
Lustro  vitreous.  Colourleaa,  white,  yellowiah  or 
Streak  white,     Eather  brittle.     H  =  26.. .30.     o  = 


itat€8  when  heated.     Before  the  blowpipe  on  charcoal 
r  fusea  readily  into  an  alkaline  hcpar.     Soluble  in 
of  water  at  12*^  c,  and  in  8*»5  parte  at  loo*^  c. 

sulphuric  acid  46*»o,  potash  6410. 

tad  on  Yeravian  laraa  and  in  solution  in  sozne  spnngs. 

te  of  potash  is  dimorphous.     It  haa 

en-ed   br  Mitscherlioh   in   crystals 

Ig    to    the     rhombohedral     system. 

'    100.    ro  =  se*^  o',  ty  =  ei*^  la*. 

te  of  potosli,   soleniat«  of  potash, 

of  potash,  mangonate  of  potash, 

MMpine,  are  bomorphous.    In  chrom- 

HSibs  kct,  chromic  acid  62*46,  potash 

Sin^  lo',  mm'  =  60'' 66'.     In  selcniatc  of  potash,  ks«, 

iCid  67*46,   potash  42o-l,   Vr/  =  111°  48'-6,  W-OT    =  69°  86'. 

fltals  of  chromate  and  seleniate  of  potash  occur  siinilar 

of  sulphate  of  potash.     In  mnnganate  of  potash,  kiiD, 

p  acid  63-24,  potash  47*76.    W  =  118°  o',  mtii  =  68°  4»'-6. 

IASCA GNINE.  — Sulphate  of  ammonia;  Philllna. 
Mue  eufntee  ;  llauy.  Prismatiachos  Ammoniak-Salr.  ^ 
Mflscognin ;  Hausmonn,  lloidinger. 

Itic.     On,010  =  S7°40';  101,001  =  36°10';  110,100  =  00°84'. 

b  010,  c  001,  w    101,  »    Ml,   m    no,  /  aio,  o    \\\. 
A  a  4 
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Combinations,  omtf,  hamu,  omua,  omuvfa,  Cleayage.  o*  pw- 
feet ;  ft,  imperfect ;  e,  tj-acee.  J^Vacttire  imperfect  ccmcboitial. 
Transparent... Imnalueent.  Lustre  Titreous.  Colourfaas, wtiic, 
grey,  yellow.  Stroak  wfcite,  Sectile.  h  =  a-o,.,r&.  o  = 
l'e8...l'78.     Taste  pungent  and  bitter* 

NH*OS,    sulpliiiric  add  0O'6G,  odde  of  ammoniom  Mil. 

In  the  matrass  yields  water,  with  potoah  emita  a  amcll  of 
ammonia.  Is  complotely  volatilised  before  the  blowpipe.  Is 
soluble  in  two  parte  of  cold,  and  in  one  of  boiling  wi^r. 

It  is  a  volcanic  product,  and  occurs  in  erystala,  atnlactitei 
and  investing  other  minerals^  on  YesuviuSj  ^tna,  the  Solfntw* 
of  Pozzuolo,  in  the  Lipari  islanda,  in  the  water  of  the  La^uin* 
of  Tuscany,  It  is  formed  in  coal  mines  at  Aubin  in  ATeyroa^ 
and  Bradley  in  Staffordaliire. 


368.  GTPSTJIM.— Gyp&um ;  Phillips.  Cham:  enlfatw  , 
Hauy.  Prismatoidiflchea  EukJaa-Haloid ;  Moha.  Gyps ;  Haul- 
raann,  Haidingcr. 

Oblique.    101,100  =fia^ie';  111,010 =7i°6i*;  101,001  sssse°i/. 

a    100,    h    010,    V    Oil,    t     101,   d    101    tT^-in-fac<*,    e    it 
m  JIO,    h    120,    h    130,    I    111,   y    laij    n    111,   je    131,   * 
U    133,    10     113. 
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flat  con- 

f/,  pearly. 


,An  incTPase  of  temperaturo  of  loo"  c,  m- 
mh  $''4,  7m  V2.  and  diminishes  da  r'-i. 
ibiDatioDs.  Imb.n,  elmhh.n,  el/ttmb,  elttinb, 
clnvxMmhk'h.  The  faces  ?»,  ft  striated  parallel 
to  their  iutereectionB  with  each  other ;  n  fro- 
queutly  rough.  Twina.  1.  Twin-faoo  a  (fig. 
M2).  '2.  T\^-in-face  i/  (fig.  633).  The  facea  ?,  e 
in  thia  tw'iu  are  freqiioutly  convex,  producing 
lenticular  forms.  Clonvnge.  6,  very  perfeet 
aniJ  easily  obtained ;  «,  imperfect,  fibrous ;  n, 
iiijpt?rft?ct,  ftincliiiidul.  Fracture  seldom  observable, 
chuidat.  TrauHpan^nt... translucent.  Lustre  ritpeoust; 
B^  l'62fi...l  Me.  The  rings  surrounding  the  optic  axes  lu^  di*j- 
aimilar.  At  e-i"  c  the  optic  axes  lie  in  a  plane  parallel  to  h. 
Oue  of  tlicm,  the  rings  of  whicli  have  dull  colours,  makes  an 
&Dgle  of  fl°4«'  with  a  nonnal  to  o,  and  of  66'^' Sc/  with  a  normal 
to  d.  The  other,  with  brighter  coloured  rings,  makes  an  ooglo 
of  ««°  lo'  wnth  a  normal  to  a,  and  of  z.^^fia'  with  a  nomirJ  to  r. 
At  obout  80°  c  the  optic  axes  coincide  in  a  liiie  maViiigan  angle 
»7'''  a«'  with  a  normal  to  a,  and,  on  a  further  increaae  of 
iperaturc  they  again  separate  in  a  plane  perpen<iieular  to  h. 
rlcBs,  r««l^  yellow,  blue.  grey.  Streak  white.  Sectile. 
in  thin  plates  round  a  line  pnmUe\  to  \.\\<5  ^^]gd  l\i, 
rs...sv.  Least  on  b,  ^^ateat  on  f ,  o  =  ^'4ft...vw. 
A  a  i> 


aiHb 


AB 


b 

c 

Ml  6 

UfiS 

83*88 

a3*7S 

«100 

8100 

In  i\\e  mntrasa  yioUU  "Wftter.    Before  the  hlowrpipe  Wnmc* 
opa^iue  un(t  vhito.  an<l  meltfl  into  a  vliito  nlknlino  mAmrl ;  on 
clmn.'ual  in  tliu  inucr  flame  violds  a  hopor.     With  flmir  mctU 
into  ft  eloar  bead  which  bocomos  opaque  when  cold.     Ono  part 
ifl  soluble  in  MO  parti  of  water.     1»  hardly  more  volublr  in 
acidfl.     Is  complet^y  decomposed  in  a  boilin;^  rhilutinu  of  cni- 
bonato  of  potash,     when  exposwl  to  n  t^^mponvtiirc  of  In  i 
I3a"  c  una  160*^  c,  the  water  cucapcs  and   it   lx*cotnt> 
Mixed  with  water  in  this  state  it  combinos  with  th< 
becomes  hot,  and  grows  hard.     Exposed  to  a  higher  i-  mm;^ 
turo  it  bccouiOB  incapable  of  combining  with  water. 

CftS  +  sU|    sulphuric  acid  i«'6i»  lime  as'SO,  water 

AjiaJysos  of  gypsum  a  by  Buchok,  A,  c  by  V.  Bose : — 

Sulpliunc  acid M 

Lime 89 

Water «1 

In  attached  and  imbedded  on'stals  ;  globular,  jrranular,  fibrow 
and  compact  ma«»e8  ;  pulverulent.  In  beds  in  the  new  red  BA&ii* 
stone,  and  occattionally  in  older  rocks ;  in  imbetlded  niassei 
■nd  grtmps  of  crvstnls  in  clny ;  in  sulphur  with  relcstinr ;  ia 
salt  mines;  in  the  rubbish  of  deserted  Xiiine»  ;  in  the  clay  bcilj 
of  the  brown  coal  of  some  districts ;  oMcudomorpboua  after 
karstonite  and  salt ;  in  fossil  shells ;  in  pe-at  bogs.  Sons 
varieties  appcjir  to  have  been  recently  crystaUiicod. 

Is  found  in  crystids  at  KieinHrhlepponrtt<»dt  and  Tiede  nrar 
Brunswick,  Crrossalmerodo  in  ILcsaia,  Waltershaust^n  in  Tbo- 
ringia,  in  the  salt  mines  in  the  TyroU  Salzburg,  tho  Ksdzkam- 
mergut,  Bex  in  Switzerbmd,  Montmartro  near  Paris,  Sli.-tn^^r 
Hill  near  Oxford,  in  the  sulphur  mine  of  Girgeuti   in 

on  the  Irti«ch  in  Siberia,  near  O^ana  in  Spain;  in  ; 

ore  at  Wolfach,  Leogang,  Schemnitz.  Fibrous  and  ii'iuf.** 
varieties  ore  foimd  at  Jena,  near  Mansfold,  Wemig«Trixi^ 
ileilbnmn,  Stuttjijard,  between  Nordhausen  and  tho  Han; 
Liineburjj:,  Scgcbcrg,  neiu*  Voltorra  in  Tuscany,  in  the  uv 
red  sandnloue  fonnutiou  in  Yorkshire,  Cheshiro,  Derbyshin 
N<»ttinghamnhire,  Devonshire,  Ac.,  near  Moffat  and  at  WlIi^ 
tader  in  Scotland,  iu  various  parts  of  the  United  Statos. 

Seleniate  of  lime,  OiS*  +  2U,  and  sulphate  of  protoxids  of 
iron  with  two  equivalents  of  water,  #•»  +  an,  are  iMnk» 
phouB  with  gypsum. 

809.   POLTHALITE.  —  PolyhaJite  ;     PhiUips,     Beudttt 
iger. 


Combinations,    acm.     Clearnge.     tn,  imper- 
fect.    Tnvcture  uneven.     Translucent.     Lustre 
vaiy,  m  the  fibrous  varieties   eilky.     Red   of 
various   shaHes.      Streak   wblte.      Bather   brittle,      n  =  3*5. 
O  =  2*73.. .2-78.     Taste  bitter  and  saline,  feeble. 

In  the  matrass  yields  water.  Before  the  blowpipe  on 
eharcoal  melts  readily  into  an  opaque  reddish  bead,  which,  on 
cooling,  beeomeB  white  and  alkaline.  Partially  soluble  in  water 
a  residue  of  aulphato  of  lime. 

:S  +  iUS  +  2C»S  4-  2H,    sulphate  of  lime  46-2,  sulphate 
magnesia  30*1,  sulphate  of  pota&h  36'8j  water  S'O. 

alytes  of  polyhalite  from  Ischel  a  hj  Stromeyer,  from 
b  by  Bammelsberg : — 


a 

h 

Sulphate  of  lime  .     .     . 

44-74 

45-43 

Sulphate  of  ma^iesia    . 

30-03 

20-69 

Sulphate  of  potaah    .     . 

.      S7'70 

28*10 

Chloride  of  sodium  .     . 

Olp 

Oil 

Chloride  of  magnesium 

O'Ol 

— 

"Water   ...... 

605 

£'24 

Ifted  oxide  of  iron      .     . 

0-84 

0-33 

Silica 

— 

0'80 

found  with  rouk  suit,   in  crystals,  fibrous  and  compact 
and  pBeudomoq>hou9  attcr  rock  salt,  at  Ausaee  in  Stiria, 
A  in  Austria,  and  Berchtesgadcn  in  Bavaria. 


U  ALUTCITE.  — Alum-stone;   Phillips.     Altmite ;   Beu- 
[tSant.      Bhomboedrisc'hes  Alaun-Haloid;   Mobs.     Alauostein; 
Ltimauu.     Alunit ;  Haidinger. 


totnbohedral. 
lllf   r    100. 


100,111  =  6«"  46' 


A  a  6 


540 


BXDROrS    etJLFJIATZS. 


10 


FIG.  6U. 


Brittku    H  = 


Combination,  ok  The  faces  r  soiaetimes 
striated  parallel  to  their  iuteiBectioiis  with  o  / 
freqaentlj  curved.  Cleavage,  o,  tolerably 
perfect;  r, traces.  Fracture uneTen.  Trans- 
parent... aemi -transparent.  Lustre  Titreoufl, 
on  0  inclming  to  pearly.  Colourlesaj  white 
inclining  to  yellow,  red,  gcej.     Streak  white. 

3*6. ..4-0.      G*=  a'6B...2'80. 

In  the  niAtrass  yielda  water.  The  ciystala  decreplUte 
violently  whctj  heated.  lufusible  before  the  blowpipe,  with 
soda  forma  a  hepar.  With  solution  of  cobalt  becoHioa  blue. 
Soluble  in  hot  concentrated  sulphuric  acidj  and  in  a  hot  boIii- 
tion  of  potash.  Insoluble  ia  hydrochloric  acid.  "Water  exbacti 
alum  mm  it  af^er  ignition* 

KS  +  3A13  +  eH,  ffulphuric  acid  as'se,  aluminft  wcrT, 
potash  H'3fl^  water  I3'0l. 

AnalyaOB  of  aluuite  a  fpom  Montiotie  by  Descottls,  &  fifaan 
Tolfa  by  Cordier,  c  from  BereghsKaaz  by  Bcrthier: — 

a 
Siilphimc  acid      .     .     .     35'e 
Alumiua     .     .     .     ,     .     400 

Potaali 13-a 

Water lo-e 

Is  foutid  in  attaelied  crystals,  and  massfyf,  at  Tolfa  nsir 
Civita  Vi'crhia,  ^Montione  in  Tuscany^  Bereghazaez  and  Muaar 
in  Hungary,  Vuy  de  Sancy  in  France,  and  in  the  islands  oY 
Milo,  Argentiera  and  Nevis. 

371.  ALOI.  —  Alum;  Phillips.  Alun  ;  Beudant  Ofcfeif^ 
drisches  Alami-SalEj  Hoha.  Kalialauu  ;  llausmann.  Alaun; 
Haidinger. 

Cubic. 

a   100,   0    111,    d  oil. 

¥IQ,  636.  FIO.  637. 


h 

c 

B&'&O 

sriD 

aras 

a7fl5 

10^03 

10^fl6 

14*83 

iipr 

oo'  70  33 

oa  54  44 

dd^  (JO  0 

d'o'  46  0 

do  &6  \« 
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FormB  and  cnmbinuiions.  a,  o,  a/),  od,  aod.  Twins.  T\rin- 
face  0.  Clearage.  o,  imperfet-t.  Fnicture  conchoidol... un- 
even. Traua|iart'nt...trnn3lucent.  Lustre  vitreous.  ^  ^  1-468. 
Wliibe.  Streak  wliit*.  Rfltber  brittle.  H  =  »-o...9-B.  o  = 
I'D... 20.     Tftato  t)wet4iah,  natrinjLjeut. 

In  the  mntniss  nit'lta,  intumcycoa  and  polda  a  birge  quantity 

''  r      "When  heat-cd  to  redness,  sulphurous   ncJd   ia   dis- 

i.     Tlie  remainder  nioisteued  with  nitrate  of  cobalt  and 

^ocomea  blue.     Sohible  in  iR-i  prvi'ts  nf  eold  water,  and 

of  boiling  water.     The   solution   yields  a  precipitate 

^ilii  uumiuuia  and  tartaric  acid,  and  a  yellow  precipitate  uith 

hloride  of  platinum. 

K8  -f  ids*  +  2-iH,  sulphuric  acid  a3'8,  alumina  lO'B, 
Kitash  O'&r  water  46-6. 

In  crrstala ;  more  frequently  as  an  efflorescence  on  alumi- 
nous rocks,  laviuj  and  burning  coal  mines. 

la  found  in  the  Lipari  islands,  Sicily,  St.  Jlichacl  in  the 
Xjxstcs^,  the  aluni-alate  rocks  in  Thurlugia,  Christiauia  in  Nor- 
•nij',  the  burning  mine  at  Duttweiler,  Whitby  in  Yorkehire. 


■2.  SODA-ALm^I.— .llim  sodifere;    Dufr^noy. 
llauismauu. 


Natron 


Extvmal  cliamctera  the  same  as  those  of  potash  alum,  except 
that  o  =  1*88. 

Tp  more  soluble  in  water  than  potash  alum.     The  solution 
'  jirec-ipitate  with  cldoride  of  platinum,  and  afU^r  the 
I  aiion  of  the  alumina  by  ammonia,  is  not  rendered  turbid 

ly-  the  addition  of  phosphate  of  soda. 

TCrtS  -f  AlS"  -\-  2-ilI,  sulphuric  acid  *4'9,  alumina  11'2, 
loild  6-8,  water  47*1. 

Ia  found  in  the  Neapolitan  Solfatara,  the  island  of  Milo, 
lorth  itf  Moudoza  in  the  province  of  St.  Juan  on  the  east  aide 
>f  the  Andes. 


f3.  AMM0XIA-ALI7M. 

loninknbun;  Ilausmunn. 


Cubic. 
in. 


o& 


TO""  33' 


AJun  ammouiaoal ;   Dufr^noy. 


(fig.  6^.^ 


542  HYDHOUB  StriPEJltXS. 

Cleavaffe.  o^  imperfect.  Fracture  conchQidaL  Tnsaliicent. 
Lustre  Yitreaua.  Colourleas,  grejifih-white.  Hs=S'0..»r*. 
G  s=  1-768. 

In  the  lOfLtraas  jioMa  a  subllmat'e  of  sulphate  of  azmnoQU. 
Mixed  with  soda  and  heAt«d  yields  an  ammomacal  BmtdL 

NH'HS  -i-  AIS*  -f  aiH,  sulphuric «ad  368,  nluiabAU^ 
ammonia  8*6,  water  49'e, 

Analysis  of  ammoiiiaraliini  &om  Tscbemiig  bj  Stromeyer  :— 

Sulphuric  acid ss^os 

Alumina    ,..,,..*  11*00                       | 

Ammonia d'73                      \ 

Magnesia  .,....,     ^  O'la                       \ 

y^&ter 46*39 

Ib  found  in  ciyatals  in  claj  at  SanJfcld  in  Thuringia,  TsiasnTv 
in  a  bed  of  brown  coal  at  Techermig  near  Saatz  iu  Btphemia. 

Ammonia  with  one  o^iiiralcnt  of  vater,  >~1]^h,  ia  in  othff 
cases  also  found  to  be  isDinorphous  with  pota«h.  The  foIloTiog 
salts,  all  of  wliieh  cryt^tallize  in  forms  of  the  cubic  syvtoi^  | 
resemble  either  potash-alum  or  ammonia-alum  in  their  oompoB-  1 
tion,  red  oxide  of  iron  or  oiide  of  chrome  being  subatitutea  for 
alumina: — ks  +  *^b"  -f  24ii,  ka  -f  €rs*  -h  Siii^  itii'iift  t 
#e-V  +  24U,  KH'iis  -h  -CfS'  -f  B4n. 


374.  VOLTMTE,— Voltaitej   Dufrenoy.     Voltiut;   Mmm 
mann,  Haidiager, 

Cubic,     a    100,   o    liij   d    oil. 

no.  £3S. 

aa'  »o'^  o' 
00'  70  33 
0^         54     U 

rfrf'  BO         0  /     «* 

dit  45        0  \   ^  \  / 

Fracture  uneven.  Lustre  resinous. 
Black,  incliiiintj  to  brown  and  green. 
Streak  greyibh-green.     Partially  soluble  in  water. 

Analyses  by  Abich  and  Dufr6noy :  — 

Sulphuric  acid 48*82 

Alumina S*SO 

]Red  oxide  of  iron 1 

Protoxide  of  iron 


nAiOTaicniTE. 

INltoab  .  ...        4'04  6-17 

8oda  .     .      0*85  — 

Water 16M  1677 

BrmaindfiT     ....  —  o*4d 

Is  found  in  the  Solfaiam  of  Puzzuolo  near  Naples. 
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375.  HALOTEICHITE.— Alumineaulfot^ki;  Hauy. 
tricUit ;  Ilaufimuzin,  Haidinger. 

Fracture  iu)even.  Translucent  on  the  edges.  Dull,  glim- 
merinff.  White,  passing  int^  grey  and  yeUow.  n  =  2.  Taste 
Bwoetish,  astringent. 

In  the  matrass  intumcBces  and  yields  water,  having  an  acid 
reaction.  The  residue  is  infusible  before  the  blo^^piJ)o.  "With 
solution  of  cobalt  becomes  blue.     Soluble  in  water. 

AIS  +  IsH,    sulphuric  acid  36*o,  alumina  16-4,  water  46*6. 

Annlystfs  of  halotrichite  «  from  Pyromeni  by  Ilartwall,  b 
from  Coquimbo  by  TT.  Rose,  c  from  Koloaoruk,  d  from  Fries- 
dorf,  e  from  Potsclmppel,  f  from  Freienwald,  by  Kammelft- 
berg: — 

oh  c  d  e  f 

Sulphuric  acid .     .     .    4o*3i    3ev»7    35t*s    3738    36  71    aftei 

Alumina        ....  14'9d  14153  16*67  WH7  12-78  n'S3 

Pr»;ttoi.  iron      .     .     .  r*»  2-63)  —  2*40  Ofl7  07S 

Pn>toi.  mangau.    .     .  —  —  —  —  loa  0'3l 

Stfagnesia     ....  0*86  O*  14  —  —  0*27  3  'Bl 

Scida 113  —  limo  016  oe-l  0*46 

Potash Oflti  —  —  0*31  0-33  0*47 

Water 4004  44-04  48*61  46*16  4703  4S*8o 

IIydn>chloric  acid      .  0*40      —  —  —  —  — 

SiiioA ri3       1*37  —  —  —  0'48 

Analyses  of  halotriehito  g  from  Bogota  by  Mill,  h  from  Pasto 
by  Bouasingftiilt,  i  from  Adelaide  in  New  South  A^alcs  by 
Hcrapath,  k  froin  SiUdana  by  Bouasingault,  I  from  Kouigsberg 
in  Hungary,  in  oblique  crystals,  by  Jurasky  : — 

ff  h  i  h  I 

R.iTfihiiric  acid  ....     200       3S'M       36*63       36*40       3076 
.a 16*0        H*lt8        17*09        16*00        14*30 

,^.,i  .aide  of  iron  r«  protox.  ir.  fl*l6 

Oxido  of  copper  —         —  004        —         — 

Water «r8        49*34        46*70        46-00        44*et> 

Birtby  nmtttT  .30        —  oso        —  soi 

I0   found   in   botryoidal^    fibrous  and   compact   masaeB,   in 
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qunrrtes  of  alnm  sbale  at  Freienwald  in  Br«tidenbnr?j  «n^ 

Saalleld  in  Thuringia ;   iu  the  coal  mines  of  I' 

Burtjk  not  far  from  Dresden;   in  the  bfdfl  i«! 

KoloHoruk  near  Bilin,  and  of  Friesdorf  ueas  Bonn  ;  at  8aidanh> 

ftnd  Socorro  in  Columbia,  CUivachy  near  Bogotax,  Anjk 

Cumana,  in  the  crater  of  the  roleano  of  Paato  in  Qmto, 

quimbo  in  Chile,  Pvromeni  in  Milo,  tite  Solfatara  of  XapleA. 


37C.  AVEBSTERTTE.— Subsulphate  of  alumina; 
Alumine  anus-rtulfatoe ;  Ilauy.     Aluminit;   Mohs^  llai 

Eaidinger. 

Opaque.  Dull.  "WTute.  Streak  vrliite,  Soctile.  a  =  I'O. 
O  =  16.. .17. 

In  the  matrass  yields  wnter  which  has  an  acid  rfACtiOB. 
Infusible  before  the  blowi)ijH\  With  solution  of  cobalt  beomucf 
blue.     Easily  soluble  in  hydrochloric  acid. 

A1S  +  oil,    sulphuric  acid  23*2,  alumina  tP'8,  wster  470. 

Analyses  of  wobsterito  a  from  Halle,  b  from  Mori  near  IMc, 
c  from  Newhavon,  all  by  Stronieyer,  from  Hallo  J  by  Schuiuil^ 
«  by  Marchandj/from  Luncl-Vieil  by  Dufronoy: — 

ah  c  d  €        / 

Sulphuric  acid     .      .      .      S3'37      S3'68      93'S7      83*S6      991 

Alumina soaa    30'9B    28'87    flO'SS     acrr 

Lime —        —        —       I'ls     — 

Water 46'37      4&'34      ««'7fl      4034      AT'O 

Is  found  in  reniform  maases  at  Halle,  Mori,  Srhlrttan 
Langenbogen  near  Halle,  Autouil  near  Paris,  Lunel-Vi^  .i    n 
department  du  Gtird,  Newhaven  in  Sussex.     Coml 
A18  +  HH  with  hydrnte  of  alumina  in  Vftnous  propiim 
been  found  in  the  neirfhbourhood  of  Halle. 


377.  G.VENSDORFITE.— Pisaophane;   DufWaoy, 
phan ;  Hausmaun.  Haidingcr. 

Amorphous.      Fnicturo    conchoidal.      Tnmitparent. 
lucent.      Lustre  vitreous.       Grwo,   brown.      Streak 
[■white,  pnle  yellow.     Brittle,     n  »  i-6...rD.     0  =  rMS...r 
»himo  in  hydrochloric  ncid. 


uMyaea  by  Erdmann  : — 

Sulphuric  acid  .     ,  jsto 

Alumina  .  s&*14 


vuLuuurs. 


oao 

40r09 

41-TO 

40'19 

0-n 

111 

Bed  oxide  of  iron       .     .     .      »*?« 

ATaUr 4l«« 

Gaugue  and  loss    ....      (r7i 

U  found  in  soft  drops  which  ore  gradually  dried  into 
i-Uke  mnssps«  in  tbe  tuiun  ehoJe  worka  at  Gamsdorf  near 
feld  In  Thiirin<^n.  rind  ;it  R**ir!ienK'U'h  in  Saxony. 


fr.S.  MIRvVBILITE.— Sulpliflt*  of  soda;   Phillips.     Sonde 
it^f  ;   liituy-     l'rism£itiiH>ht>8  Glauber-Salz  ;    Mohs.     GUu- 
;  HauBmaon.     Mirabilit;  Haidinger. 

^bliqoo.    101,100 sST^w';  iii,oio  =  4«*'m';  I01^1=4»°SO'. 

100,    h    010,    e     001,    e    oil,    r    loi,    /    soi,    w   201, 
[10,  V    lao,  n    111,  d   111,  y    311. 


no.  &38. 


Ic 

90° 

0' 

fnb^ 

40° 

lO' 

ab 

00 

0 

mm 

80 

38 

M 

107 

46 

rr' 

46 

SO 

lo 

7o 

19 

y' 

30 

64 

Id 

S3 

se 

yy 

118 

19 

re 

49 

&0 

fir 

43 

21 

ra 

67 

65 

«»' 

D3 

13 

F^ 

47 

66 

e^ 

80 

31 

W 

84 

10 

dd' 

110 

42 

flM 

49 

41 

'ombiaations.     »»»«?,  twwfcA,  nmraecb^  nmmcfch,  JrnyamvJ' 

Twins.     T\rin-face  c.     Cleavage,     c,  vorr  perfect  and 

\y  obtained  ;  a,  i,  faint  trnoes.    Fracture  conchoiaal.    Tranfl- 

>nt       T^Htrc  vitreous,     n  =.  1*14.      The  optic  a.\e8  lie  in 

•1  ■■••udicular  to  the  lace  ft,  mokJug  an  angle  of  12*^  34' 

..d  to  a,  and  an  an^jle  of  11^  55'  w^ith  a  normal  to  u/. 

outic   axea    make  angles  of  40*^  la'  with  a  normal  to  b. 

mriefls,   white.      Streiik  white.       Sectile.      n  ^  is... 3*0. 

^  1*481.     Taste  cooling,  bitter. 

TaS  4-  loU,    sulphuric  acid  a4'8S,  Bodn  19*34,  water  66*01. 

[elts  in   the  mutrass.      Before  the   blowpipe  on  charcoal 
|-meH^  an*!  i;s   cuuvcrted  into  an   alkiUine  heoar,      Effloreaces 
rhcn  exposed  to  dry  air.     At  0°  c  is  soluble  in  10  parts  of 
it<'r  ;  »t  ^1^  €  in  f>-33  parts  uf  water. 

~  M  formed  in  the  winter  in  salt  »|)ring3 ;  as  an  r^O' 

t  he  soil,  and  on  the  shores  of  salt  hies  ;  dissolved 
„jcnvl  waters. 

fnutid  at  Aussee,  Ischel  and  HalUtadt  in  Austria,  Halloin 
"    iburg,  Eger  in  Bohemia,  Hall  in  the  T>to1,  in  Bexvni 


I 
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pUoee  in  IIungnrT  and  Spnin.  nildesliciin  in  tbo  Hatx,  Ml 
and  Manehenstpin   in  Switzerland.  SuU  in   Wirtcmberf; 
Utoa  ;  ftB  an  otflorosooncc  on  the  Siberian  and  Cannan 
in  the  mineral  spruigfl  of  Carlsbad,  SedlitK,  SoidBcbflta  ami 
PoUnu  ;  in  the  salt  lakca  of  Egypt. 

Chromatc  of  goda^  KftCr+ioii,  is  iaomorpboua  with  mtrabilitfl. 


379.  ASTRAKIIANITE.— Astracbanit;    HauamaniL 
trokanit ;  lUi<lingor. 

TmnHpareiit.     Colourless.     Tuate  cooling  and  bitter. 
Efflorescent.     Easily  soluble  in  water. 

Na8  +  Mjr's  +  4H. 

Analysis  by  O.  Rose ; — 

Sill  pbate  of  soda -41*00 

Sulphate  of  magnesia  ....  sa'ia 

Chloride  of  magnesium     .     .     .  033 

AV'uter Sise 

Gypsum  mixed  with  sand     .    .  i*7& 

Ts  found  in  prt8inatic  crystals  below  a  crust  of  salt 
bottom  of  the  salt  lakes  of  Aatrakhan. 


880.  EPSOMTTE.— Sulphate  of  magnefiia  ;  PhilUns. 
n&ie  sulfaUSo  ;  Hauy.     Pnsmatisches  Bitter-SaU ;   Mobs, 
torsolz  ;  Hausmann.     Epsomit ;  Haidinger.  "" 

Prismatic.    011,010m60'^9';  101,001=r2»^43'*5;  110,100^ 

a  100,  h  010,  n  on,  x  osi,  0  101,  r  soi,  m 
/  210,  z  111,  $  isi,  t  an.  /truncates  the  edge  fwa. 
forms  Xy  9,  t  are  frequently  hemihedral  with  inclined  faces. 

FIG.  540. 
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Combinations,    mz^  mz'^  tnaz,  nvsma^  tzmfa,  nvzxrt't.   Ckat* 
<?e.     o,  \ery  \wrftcl\  «,  \e*»  waE^\w:\.\  m^  \.-«kVi<5ia,.     Ftacfcim 
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Eglit  in  a  plane  perpondiruIftT  to  the  faces  a,  ^,  and  pnlarized 
that  plane  ft  =  1-4817.  The  optic  aies  are  in  o  plane  per- 
iiiicular  to  the  faces  a,  A,  and  make  angles  of  26^  26'  with  a 
'normal  to  h.  Coloiirlesa,  wliite,  pale  red.  Streak  white. 
H  =  3'0...«-6.     o  =  1-7... ra.     Taste  bitter  and  saline. 

In  thf  uiutnws  yields  much  water.  Before  tlic  blowpipe 
melti*  at  first,  and  ia  then  changed  into  an  alkaline,  inftisible 
miUR,  wliich,  with  Rolution  of  cobalt,  becomes  red.  "With  soda 
yields  a  hepar.  Id  soluble  in  30  parts  of  water  at  o°  c.  Efflo- 
resces in  dry  air. 

MgS  -f  vH,   flulphnric acid  32'3e,  magneflia  le-ea,  water  fio-oe. 

Analyses  of  cnsomite  a  from  the  Bosjesman's  river  in  South 
A&ii^  It  from  Idria,  c  from  Calatayud  in  Aragon,  d  from 
]S'euaohl  in  Hungary,  all  by  Stromeyer,  e  from  Titou  in  Franco 
by  Bouis,yfrom  the  Caucasus  by  Osersky:  — 


a 

b 

C 

J 

tf 

/ 

Sulphuric  acid 

.      SS'SQ 

32-30 

31-90 

31-37 

34-37 

32*40 

Hagno&ia     .     .     . 

.      14-68 

ie-39 

18-50 

16-31 

17*31 

:6-o7 

8(Kla 

— 

— 

— 

« 

— 

0-47 

Protox.  iron      .     . 

— 

0-23 

~- 

O'Ofl 

— 

— 

Oxide  of  mang. 
Oxide  of  cobalt     . 

8-63 

— 

— 

0-34 

— 

— 

— 

, 



0fl9 

— 

— 

Oxide  of  copper    . 

— 

— 

— 

0-38 

— 

— 

Water     .... 

.      49-31 

50-03 

51-20 

61-70 

46-3fl 

6060 

Is  found  08  nil  L'fHorcscencc,  or  in  capillary  crystals,  in  Hun- 
gary, Idria,  nc.'ir  Stdlitz  and  Saidschiitz  in  Bohemia,  in  the  salt 
mines  of  the  Tyrol  aud  Bert-htt'Sgaden,  Calata>-ud  in  Aragon  and 
in  many  other  parts  of  Spain,  in  a  cave  on  the  Bosjesman'a 
river  in  South  Africa  beneath  a  crust  of  pickeringito,  in  the 
BuKsian  steppes,  in  the  island  of  Milo,  in  the  mineral  springs 
of  Scidschutz,  Sedlitz,  Piillna  and  Epsom.  Epsomite  may  be 
obtained  by  evaporating  a  solution  of  sulphate  of  magnesia  a^ 
temperature  below  16°  c. 


381.  GOSLAMTE.— Sulphate  of  zinc ;  Pliillipe.  Zinc  sul- 
flU^;  Uauy.  Prijimatisches  Vitriol-Salz;  Mohs.  Zinkritriol; 
Hauvmano.     Goslarit ;  liaidinger. 

^PlMmatic.   011,010=60°  10';  10I,001=29^68''6;  110,10G=46°2l'. 
100;    b     010,    ft     Oily    V     101,    m     110>  /    910,   »    111, 


jnnggn 
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ah  W)*'  o'  mm  80^  18' 

nb  eo  10  JT  is«  35 

nnf  60  40  zj^  £9  SS 

vv'  fiO  B7  fl**  63  IS            rl      #       -^       • 

«wa  46  SI  sz"  78       fi                       ^ 

vUf  VI  39                                                         ^vl    *    '''^^ 

Combmations.  m;,  ffuur,  vzma,  mt^atv,  ntztmfa. 
a,  very  perfect ;  «,  less  perfect ;  «,  troces.  Fracture  c 
Trauspnrent. , .tranaluccnt.  Lustiv \-itreous.  r :=  IoIT.  C^Jott^ 
less,  wliitc,  pale  red,  lilue.  Streak  white.  Brittle,  tt =ao..  .?*. 
Q  =  1-9. ..3*1.     Taste  astrmgeiil  nnd  metallic. 

In  the  matrasa  yields  wuter ;  wheu  heut^  to  rednesa  wtA 
charcoal  powder  sulphurous  ncid  ia  disengaged.  Before  Oit 
blowpipe  on  charcoal  intuuaeaces  and  learea  an  infuaihl*  crust, 
which,  with  solution  of  cobalt,  becomes  green.  Is  soluble  ia 
S'S  parts  of  cold  water. 

ZnS  4-  7H,    aulphuric  acid  S7*S7,  oxide  of  zinc  28*^  ynte 

48'89.  *  * 

Analyses  of  goslarito  n  &om  Cornwall  by  Scliaub,  h  froa 
Schemnitz  by  Beudant,  c  &om  C^oelor  by  felaprotU,  d  froB 
GoBlar  by  liiiusmami : — 

abed 

Sulphuric  acid 2V«o      2e'8       M'oT 

Water 4fl*60       408       50*o  /         ' 

Oxide  of  zinc 2a  so       »8'5       t7'&       11*71 

Oxide  of  manganese     .     .     .       4*33         o*J         «*«         tf**S 
Oxide  of  copper       ....       I'oo        —         —  — 

Oxide  of  iron oi7        o-4       —  — 

Quarts o*«i        —        —  — 

It  occurs  principally  in  the  deaert'cd  gallcnea  of  old  aaai^ 
and  is  supposed  to  arise  from  the  docomposifcion  of  bleiuW,  vralib 
which  it  la  trrquently  ossociiited. 

Is  found  in  the  lia mui el ab erg  mine  ne:ir  (I  '    lxapp<^ 

in  Nosaau,  Schemnitz,  Miedj^ianngom,  Fahlun.  C-fft- 

wall,  France,   Spain.      Crj'stals  of  goalarite  arc  '■' 

evaporating  a  solution  of  sulphate  of  oxide  of  .•.„..    . 
ordinary  temperature  of  the  atmosphere. 

A  neutral  aolution  of  sulphato  of  oxide  of  "'-v.^i  ;« 
aflbrda   cr}'3tal8    of  i<ks  -|-  7li,   which    are   i^ 
e])aomite  and  goslarite.    In.  »i »  +  * ».  •"•»'  =  ^^ 
f»i  =  fto'""'  o',  ta  ^  wP  Kf .    CVawai^c.    m. 


UIEBEQXTE. 
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add  solution  of  aulpliato  of  oxide  of  nickel  yields  crvstalB 
yk«  -f  7U  belonging  to  the  pyramidal  eystoTo,  ana  ieo- 
InorpbouH  with  !hiH«  +  7H,  aJid  znSe  +  7H.  The  symbols  of  the 
fornia  iu  crystahi  of  thia  igomorphous  group  are : — a  kx),  c  ooi, 
101,   tt    203,   r    111,   8    112.     Cleavage,     c,  very  perfect. 

In  NTcSe  +  tH,    Belenio  acid  38'4,  oxide  no.  542. 

of  nickel  S80,  wiiter38*7.  au  =  90*^  o',  ac  = 
o',  «r"  =  184°  n',  uu"  =!  103"  3',  re  = 
as',  to  =  M°  lo'. 


In  XkS  +  tIT,    sulphuric  acid  28-5,  ox- 
ide of  nickel  20*7,  water  41-8,  re  =  69'^  so'. 

In  ZnSe  +  tK,    selenic  acid  3B*i,  oxide 
of  line  341,  water  37*8,  re  =  69°  ae'**. 


882.  BTEBERITE.— Sulphate  of  cobalt ;    Phillips.     Cobalt 
;  Dufrenoy.      Kobalt  vitriol;   Moha,  Ilauamann.     Bie- 
;  ILiitUuger. 

Oblique.     101»100  =  31°0';  111,010  =  60°  32';  101,001  =  44°  fl'. 


1  001, 

0    oil, 

e 

013,     V 

101,  t   ioi, 

m 

110. 

no 

643. 

^oe 

67° 

S" 

te 

63°   25' 

r"^ 

CO 

06 

60 

vf 

78      30 

~^^^^>\ 

f^ 

27 

16 

min 

83      20 

> 

\'/^f 

V 

125 

30 

mc 

80      16 

MP 

Y 

vc 

at         1  ■ 

44 

0 

Tf A. 

^ 

1        m 

ibiuntioriii.      7nc,   mcttoe.     Fmcture  ^>^^^/{* 

ren.      Translucent.,,  opaque.      Lustre 
itreoas.     Fleah-red,  rose-red.     Streak  reddiah-white.    Tast^ 
ii^cnt. 

hen  heated  strongly  before  the  bluwpii>e  emits  sulphurous 
Imparts  a  blue  colour  to  borax,     Soluble  in  water. 

C<i8  -f-  tH,     sulphuric  acid  28*77,    oxide  of  cobalt  26*90, 
kt«r  46-33. 

^ts  of  bit'beritc  a  from  Bieber  by  Winkelbleeh,  h  from 

.i:h  near  Siegen  by  Schnabel; — 

a  b 

Sulphuric  acid  8006  2S'dl 

Oxide  of  cobiilt  lO'Oi  43ao 

Oxide  of  copper  —  v  V) 


4 
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lame 

MagTiesia    ... 
Chlorine 

Water 

Earthy  matter 

Is  fouud  ill  hotryoidul  auJ  coinpiK't 
Bieber  and  Siegen,  with  various  ores  of  cobalt. 


380 


MdS 


ft 


1*14 
in  old  nisei' 


3S3.  MELANTERITE.— Sulphate  of  iron;  PhiUipiT 
fiuliiit<5  ;  Hauy.  Hemiprisuiatiitehwj  Vitriol -Salz  ;  J 
Eisenvitriol;  HAuamonn.     Mdonterit;  Uaidingcr. 

Oblique.     101,100=31°6S'j  11 1,010  =s£0*'4d';  XolfiOls£4S*] 

a  100,  b  010,  c  ooif  o  oil,  0  013,  V  101,  w  \oa,  i 
m  110,  r  111.  e  truncates  the  edge  oc;  a  tnmcmteff  the 
formed  by  m  and  the  face  parallel  to  m\ 


be 

90° 

O' 

te 

se° 

89' 

no. 

su 

ca 

75 

40 

e<^ 

190 

60 

ab 

80 

0 

Qh 

33 

44 

y-r—^^ 

VG 

43 

47 

OC 

&s 

10 

X  v^T^ 

ta 

31 

68 

oo'  ^ 

07 

38 

f    VJ^ 

wo 

SO 

64 

mm 

8S 

91 

wa 

64 

40 

rb 

60 

40 

1 

tc 

ei 

68 

rv 

89 

14 

^^^iA 

td 

49 

SS 

r/ 

101 

89 

-.<^ 

e5 

63 

28 

me 

80 

87 

• 

Combinations.       rm,    ctm^   eomb,   et^mtah,   eroimh, 

ctrvrotmb.     Cleavage,     p.  very  porieot ;  m,  le«>       -  '* 
tracee.  Fracture coachoidal.  Trau8part'Ut..,tr.t 
vitreous,     u  =  rio*.     The  optic  axes  lie  in  ji 
b,  making  with  oach  otfiop  an  aiif^W  of  8i°  3o',  u< 
to  o  angU'8  not  vovy  unotjual.     Qroen  of  various  h., 
Streak  white.     Hathor  brittle,     u  =  S'o.    a  =  !•«.. 
very  njitringont. 

Before  the  blowpipe  emits  eulphuroua  acid  and  hcooi 
The  residue,  on  charcoal  in  the  inner  fluru 

magnetic,  and  imparts  a  green  colour  to  t;l  i 

in  1-43  party  of  water  at  16°  c,  and  in  0'3  parts  at  lou*'  o. 


sulphuric  acid  98-47,   protoxidr  of  Iran 


wattir  4^V86. 

In  crystala,  botryoidal,  nrniform,  pMndotnorphoua  wS\m\ 
rite.     It  in  produced  by  the  dccompositioa  of  lulphidcs  a( 


BOTBTOOiy. 


SSI 


Is  found  in  the  miuea  near  Goal^ir,  Fahlua,  lierrengnmd, 
jSchemnitr,  Kremnitz,  Schniolnitz,  Hiiriiig  and  Sterzing. 

'eS  +  7H  and  CoS  +  7II  aro  itjomciq>hou3  with  crystala  of 
+  7ri  obt&med  from  a  solution  of  sulpbutL'  of  protoxide  of 
manganese  below  e*^  c.  ^  A  mixture  of  nearly  equal  ports  of  sul- 
phate of  protoxide  of  iron  and  sulphate  of  oiide  of  copper,  or  of 
enlphate  of  oxide  of  nickel  and  eulphato  of  oxide  of  copper, 
crjataiiizea  with  seven  proportionals  of  water,  in  forms  iso- 
morpboofl  with  melanterite. 

884.  BOTRYOGEX.— Fer  sulfate  rouge;  Dufrenoy.  He- 
Cnipritiumtitiches  Hotryogen-Salz;  Mubs.  fiotryogen ;  Haus- 
suuin,  H?ii dinger. 

Oblique.      101,100  =  83"  b';  111,010  =  69°  41';  101,001  =  64°  20', 

5   010,  c   001,  V    0S3,  ae    101,  m    110,  /  iso,  n    ill. 


no.  646. 


he 

IK)*' 

0- 

jr 

81° 

U 

xb 

90 

0 

nb 

63 

41 

f6 

70 

ao 

nx 

27 

10 

ro 

20 

ao 

nn' 

13S 

33 

nr' 

141 

0 

nus 

113 

37 

xc 

64 

S0 

cm' 

66 

33 

mh 

60 

68 

7W 

68 

66 

mm' 

110 

66 

tnbc 

117 

34 

/* 

40 

63 

Combinfttiona.  cvmf,  etnjmfh,  CleaTage.  «i,  tolerably 
perfect  J  yj  traces.  Fractiire  conchi tidal.  Translucent.  Lustre 
ritreouB.  Hyacinth-red. ..ochre-yellow.  StreaH  ochre-vellow, 
S«Hile.     n  —  3  0... 2*6.     o  ==■  2*039.    Taste  slightly  astringent. 

In  the  nmtrasB  yields  water.     Before  the  blowpipe  becomes 

ktd  in  the  outer  Haine,  and  blach  in  the  inner  ilame.     Imparts 

colour  of  iron  to  6uxes.     Partially  soluble  in  boiling  water, 

Ting  a  yellow  rt«idue. 

AjiaJyses  by  Berzelius : — 

Sulphate  of  protoxide  of  Lron   . 
Sulphate  of  oxide  of  iron  {r  i  5) 
Siilphatt?  of  magnesia      .     . 
Sulphate  of  Lime    ■ 
Water  and  loss 8838 

Tn  .rvstala  and  massive.     It  appears 

■iition  of  pyrite,  along  vr\u\  which  it  is  found  at  Fahhiu 


0-77 
3586 

30  U8  /       •**  • 

20' H8 

1710           «0'8 

3-22 

6-71           — 

88-38 

31-42           30-0 

8  to  be 

a  product  of  t 

.u'n. 


It  is  said  to  liave  been  found  aUo  on  Yesuriua. 
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885.  COQUIMBITE.— Co^uimblt ;   Diifrwiiay,  TTmnmnnn. 
Haidiijger, 

Bhombohcdral.     100,111  =  *3°  60^. 


Ul,    a    Oil,   5    211,   X    ISO, 


f  10.  M«. 


0& 

BO" 

0 

h^ 

SO 

0 

hh" 

00 

0 

ad 

00 

0 

aro 

flO 

0 

3P£ 

£1 

h% 

Clettv&g©*    a,  iTj  imperfect.     Fracture  eon-^ 
c1ioidal...U]ieveiL,     Translucent.     White  patismg  into  Muo  u^ 
grcL^n.     K  ^  20. ..as.     o  ;=  30.. .2'!,     Taate  vitrioHc. 

In  the  fnatraas  yields  water  and  sulphurouA  acid.  Is  per 
fectly  fiolulile  in  cold  irater.  On  beating  the  solution  rei 
oiide  of  ipon  is  precipitated. 

4^'S^  -f  oUp  sulpburic  acid  43'0,  red  oxido  of  iroo  ^% 
water  soo, 

Analjaes  by  H,  Hoae : — 

SulpbuHc  acid 43'5«  i^ss 

Uea  Oiide  of  iron       ....  24'U  2«"iii 

Almniiui     ,....,.  O'sa  o"8 

Lime 0'73  oi* 

Miigncam o'sa  oai 

Silica 0*31  0-37 

A Vater    ...,,...  30  lo  29  ua 

la  found  in  cTystala  and  massive,  in  a  thick  bed  in  grwfl 
felspar,  id  the  district  of  Copiajw  in  Coquitnbo. 

JJhikcitc  (Dana)  13  the  same  subatauce  in  octabedrotis^  mi 
capable  of  rcoryatalli^ting  in  octahedj^na.  Analysis  by  Blakej— 
sulphuric  acid  ii"37,  red  oxide  of  iron  se  79,  magnesia  ffi^ 
8ilit;a  o*«2j  water  2p-iO. 


386.  COPIAPITE.— Copiapit ;  Hausmann,  Haidi 

In  short  six-sided  prisms.     Cleavage  v* 
perfect.    Translucent.     Lustre  pearij.     "^ 


BROCHAyTITE. 


558 


Analjies  by  H.  Boae : — 

Sulphunc  acid 89*eo  not  det. 

Rea  oxide  of  iron                   .2611  av66 

Alumiua     ....  1*96  o*se 

Lime —  o*is 

Mngneoia s-ai  3'3i 

Silicji 1-37  a-ea 

Water 2007  ss'so 

Is  found  incruflting  coquimbitc  hi  tbe  district  of  Copiapo  in 
he  prorince  of  Coquimbo  iu  Chile. 

aR7.  JOHAXNTTE.— UranesouB-Bulfato;  DulWnoy.     He- 
itiscbes  Euchlor-Sak ;    Mobs.     Jobannit;  Hausmann, 


loi 


Oblique.     101,100  =  S4°  l';  111,010=41**  13';  101,001  =  61°  88'. 

010  clearage,  e   OOlj   e    101,   m   12U,    u,  v  ore  faces  trun- 
g  tbe  edges  tfc,  e</. 

vie.  B0, 


be 

00° 

& 

mh' 

69° 

0^ 

el 

00 

0 

wc 

87 

28 

tc 

51 

28 

me 

02 

0 

mb 

3« 

30 

CombioatiouB.    cem,  cemuv.    Cleavage. 
M,  by  traces.      Fracture  imperiect  con- 
clioidal.     Sorai-tmnapurent.      Luatre  ntrcoua,      GraM-green. 
StTfiik  ftiakiu-greeu.     Sectile.    n  =  20,..2'6.    o  *=  3191.    Taste 
alighllv  bitter. 

In  the  matraflp  yields  water  and  becomes  brown.     Before 
the  blowpipe  with  borax  formp  a  green  glass.      "With  soda  in 
tiia  inner  nuine  vieldK  a  bead  of  copper.     Partially  soluble  in 
Soluble  m  hydrochloric  acid, 
nsistti  of  sulphate  of  oxide  of  copper,  sulphate  of  oxide  of 
.  and  water,  in  unknown  proportions. 
>iul  iu  crystals  and  reniform  niosdea  at  Joocbtmathal  and 
^uliAiui-Creorgenstadt  in  Bohemia. 

888.  BEOCH.\JSTrrE.— Prismalisclier   Byatom-Malacliit ; 
Moha.     Brochantit ;  Hausmann,  liaidinger. 


Prismatic.    011,010=73°  lo';  101,001  =  U°4';  ll0.ioo  =  6S°6'. 

110,    r    210.      r   truncates   the 


a    100,    c    021.   e    101,    m 
feolid  angle  eemrn. 
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TlQ^Sift. 


t>^ 

flfi**  31' 

ma 

63°     6' 

ea 

Tfi     W 

*r' 

114     80 

e^ 

fig     e 

mw' 

7S     GO 

ra. 

sa    4fi 

ra 

00       0 

ComlunatioTis.    asmry  aerv.    The  faces  a,  r,  m 

striated  parnllel  to  their  interaectioofl  with  each 
other ;  tf,  P  curved.  Cleavage,  «,  very  perfect ; 
m,  traces.  Fraeturo  concboiftal,  scftreely  observ- 
able. Transparent. , .translucent.  Lu&tre  vitr^ 
ous.  Emenild-green... blackish-green.  Streak  green.  H  =  t*S 
..,4-0.     O  5=  3-87.*.3-ooO0. 

In  the  matraaa  jielda  water  and  sulphurous  acid.  Before  the 
blowpipe  on  charcoal,  in  a  strong  heat,  metts  and  is  suddeolf 
reduced  to  a  globule  of  malleable  copper  covered  with  a  bbcs 
crust.  Imparts  the  colour  of  copper  to  the  fiuxes.  SoIuhU  h 
acids,  hut  not  in  water. 

CuS  +  3CuH,     Bulphuiic  acid  177,  oxid&  of  oo{^iar  JVt, 

water  i2*o. 

Analyses  of  hrochantite  a,  &  from  Bezbanya  bj  Ma^ua,  * 
from  Iceland  (krisuvigite)  by  Forchammer; — 

« 

Sulphuric  acid  .  .  .  ,  .  17"13 
Oxide  of  copper  ....  oa^tis 
Oxide  of  tin  .....  flus 
Oxide  ol'  lead  .  .  ,  .  .  0'03 
"Water irss 

Is  found  in  crystals,  reuiform  and  compact  nia^fles,  in  tfct 
Gumschewsk  mine  near  Katharinenbiirg  in  Siberia,  Reahaiiji 
in  Hungan',  Saiutbel  near  Lyons  in  PrancGj  KrLau\ig  in  Iceliaii 


6 

^ 

17'43 

is-e^ 

66-94 

07  7« 

314 

— 

rofi 

— 

11-93 

isei 

no.  M9. 


Levy's  k(3ni^ne,  from  W^erchotim  in  Siberia, 
is  probably  hrocbantite.  Prisxtiatic.  xn  ^ 
90°  o',  j^y  s=  lOo''""  (/,  The  fnces  a  striated  pa- 
rallel to  a  iitie  bisecting  the  .ingle  between  as 
andy,*  j^,  very  uneven.  Cleavage-  a.  The 
faces  X  would  be  t!u>ae  of  a  form  an  in 
hrochantite.  Translucent.  Emerald-green . . . 
blackish-green.  Consists  of  sulphuric  acid,  oxide  o^ 
water. 


1 


J I 


889.  LXNAMirE.— Ow^Twaa  wicgia 


LETTSOMIT£. 
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Sulfate  de  plomb  cui^Tciix ;  Beudant.     Diplogener  Laaur-Mo- 
M^t;  Mona.     Bleilasur;  Hauamann.     Linarifc;  HAidinger. 


Oblique.      101,100  =  74°  26';  111,010  =  50°2«';  101,001=38°  W. 
b      010,     C      001,     d      108,     O      SOS,     e     606,     W     SOl, 


k 


100, 
110. 


TIG.  660. 


€»b 

4u 


I 


w"  0' 

00  o 

103  45 

99  16 

83  49 


ta 
8a 

w$ 

ma 
tnm' 


78**  69' 

74  as 

61  64 
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mbinations.  ocsmab^  odtc9umah.  TwHins.  Twin-face  a. 
VBge.  o,  very  ])erft'ct ;  c,  less  perfect.  Fracture  cou- 
choidaL  Feebly  translucent.  Lustre  adamantine.  Deep  azure- 
blue.      Streak    pale   blue.      Slightly   brittle,      h  =  2'6...30. 

ps  6*30. ..o'43. 

hve  the  blowpipe  affords  the  reactions  of  lead  and  copper. 

PbS  +  CuH,    sulphate  of  oiido  of  lead  7574,  oxide  of  copper 
l»T8,  water  4«. 

AmdyMB  of  linarite  from  Leadhilla  a  by  Brooke,  h  by  Thorn- 


a  h 

Sulphate  of  oxide  of  lead       .     .     75*4  74*8 

Oxide  of  copper 180  19*7 

Wfcter 4-7  6*5 

Is  found  in  er)'atals  and  massire,  at  LeadhLlld  iu  Scotland, 
in  Spain,  and  in.  Cumberland. 


Kanare« 


390.  LETTSOAnTE.— Velvet  copper  ore.     Cuivro  veloutiS ; 

uoy.     Kupfer»aumiterz ;  Haidluger. 

abort  capillary  cryatals.     Traaalucent.      LiLstre  pearly. 
alt  blue. 


copper 


aS  +  eCii  +  Al  +  laH,     sulphuric   acid   16*78,    oxide   of 
pper  49'86y  alumina  1076,  water  sasfl. 

Analyaes  of  a  very  small  quantity  by  Dr.  Percy : — 

Sulphuric  acid IS'SS  1419 

Oxide  of  copper 46*16  4fl'60 
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HTI>BOUS   SULPHATES 


Alnmiim     .    .    .    . 
Bed  oxide  of  iron 
Water    ...._. 
InBoldble  in  dilute  n 


}■■ 


70 
£3  0d 


IIHM 
116 

£-35 


Is  found  with  malacliite  and  cheas\*Iite  wjatiag  the  <»Titieft  cA 
a  hydroos  iron  oiide  at  Moldawa  m.  the  Baaat. 


391.  BLUE  YITRIOL.— Sulphate  of  copper;  PhiUipe 
Cuivre  8ul&t6 ;  Hauj,  Tetartopnsmfltiiicliea  Titnol-S«h 
MohB.     Kupfemtriol;  Hauamauji.     Vitriol;  Haidinger. 

Anorthic.  fio.oio  =  3i°  is's ;  110,100  =  6»^  S7''fi  ;  011,010  = 
69'^  O'-e ;  011,001  =^  60^  28'^6 ;  OOlJOO  =  65^  3'?. 

r  100,  n  010,  k  001,  p  oil,  w  501,  g  301,  e  ton 
V   101,  f»   110,  i  lio,  £?   130,  ^    sio,  z   aiif  «   111,  f  an 
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Combinations,     ptmn.s.v,   opmm,  pvfzt* 
n.o.oqky ptmm.Ji.w,q^.o.kjB.9je.    The  fiicep 
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to  their  intersections  with  each  other.  Clearago.  w,  imper- 
fect; ^  very  uuperfect.  Fracture  couclioiilul.  Semi-trnna- 
narent...tmiisIuceDt.  Lustre  vitroous.  Blue.  Stro^k  white. 
liatber  brittle,  h  =  2  6.  o  =  aiD..,3'30.  Taste  astrLiigent 
wetnllie. 

ore  the  blowpipe  imparts  a  green  colour  to  the  flame, 
t«  and  ia  reduceti  to  metallic  copper.      Soluble  in  water. 
The  eolutiuu  deposits  metallic  copper  on  bright  iron. 

CuS  +  6H,     sulphuric  acid  sa*08,  oxido  of  copper  3i  83, 
"^    sroe. 

owes  its  existence  principiiUv  to  the  decomposition  of  aid- 
plmlca  of  foppcr,  and  occurs  dissolved  in  water  iaauinj^  from 
mines.  It  is  found  in  the  liammeUberg  mine  near  Goalar, 
Fahlun,  Neusohl  in  Huiigarj',  Aujijleaea,  Cornwall,  Wicklow, 
Rio  Tinto  near  Seville,  TamaHSua  and  Chrufiocco  in  Cyprus, 
Turinsk  and  Nischne-Tagilsk  in  Siberia. 

Blue  vitnul  Ih  i»omorphous  with  sulphate  of  T)ruto.\ide  of 
VnangaueHo  crystallized  at  a  tcmpeniture  between  7  c  and  20°  c, 
Umh  +  fiH,  aud  «ntb  selcaiate  of  oxide  of  copper,  Cui«  +  6ij. 


OHaOMATBS. 


302.  T.EirMAKNTTE.— Chromnteoflettd;  Phillips.  Plomh 
jhromate  ;  Uauy.  Hemiprismatiscber  Blei-Baryt ;  Mohs.  Kal- 
ochroiu ;  ilausmann.     Krokoit ;  Ilaidinger. 

Oblique.     101,100=89°  2';   111,010=50*29';  101 ,001  =88°  69'. 

a      100,     b     010,     C     001,    y      021,    z     Oil,    ic     013,    h     101, 
r    101,   0   SOI,  X   aoif  n    40i,  /    40i,  d    sio,  ff   3S0,  m   no, 
ISO,  i   in,  V  ill,  «   441,  u   211. 
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fb           28  6 

dd'       120  48 

93  44 
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30  31 

60  SO 
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143  19 

48  16 
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81  17 
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Tia.  653. 


FiO.  6M. 


Combinations.      ir,     mL.Tif,     mt.Lu.t.a, 
ffUcv.z.if.by  U:mj\.n,b.ily  ntvmdh,  ts^k^^uuifha^ 
mif.jc.e.c.d.s,  ■mtjsb..c,a.a,  mtjfik.-cd^^,  mt' 
irf.sak.ys,  mixfifzsakvu^   vitxfaifjlyTto.       The 
faces  o,  A,  ^tfy  g%  d  striated  piimllel  to  tlieir      ^,^ 
intersections  with    each   other ;    /,  usually 
curved.     Cleavage,     ot,  tolerably  distinct ; 
a^  0,  less  distinct.    All  iniperleet.     Fnu'tun? 
small  couchoidal,  uneven.       Tmn8lucent...trQiLBluci'Tit   <m 
edges.      Lujstre  adamantine.     K  =  Z97^,  S'fiOO.      ll^a«iot 
of  various   shades,     streak  orange.      Sectilu.     u  =  n. 

«  =  5'0...0'!. 

Decrepitates  when  heated.  33<^fore  the  blowpipe  on 
grows  darkt»r  and  melts,  a  portion  of  the  lejul  li-itf 
"With  borax  or  salt  of  phosphorus  fuses  est- 

flame  into  a  green   glass,  and  in  the  inner  i...^ ;.<  a 

glass.     With  soda  the  lead  is  eaailr  reduced,     la  <l(««ii 
by  warni   hydrochloric  acid,   loaring  a  crysfi'^ 
chloride  of  lead.     The  solution  is  greeu.     2^  L 

with  difficulty,  a  rcddiah-vellow  solution.     In  pi>Civ*;t 
brown  and  dissolves,  forauug  a  yellow  solutioD. 

FbCr,    chromic  add  S3*60,  ojdde  of  lead  «7'Kt 

Analyses  by  Pfaff  and  Bonelius  :— 

Oxide  of  lend  .  C91  W-fiO 

la  found  in  cryntalft,  m&asuvti  and  clisaettuafttiod,  in 
qnartz  in  granite,  in  the  gold  sunca  of  Dercsowsk  in  Bit 


TAt?QOBLnnTB. 


Oj'ii 


I,  in  veins  of  quartz  in  ejranite,  at  Totschilnnjn  Goranear 
i«k,  and  at  BertewaJA  Gora  near  Niseliiie-Tagiluk  ;  with 
It  ill  a  vein  iu  talcose  nlate  at  Cotigouhas  do  Cauipo  in  the 
iuce  of  Miuaa  Qoraea  m  the  BrazilB. 

393.  PHCENICITE.— ^lelanochroite ;  Dafrenoy.     Melano 
fihroit ;  Mohs.     Phouikochroit ;    Hausmajin.     Phonicit ;  Hoi- 

enrogc  in  one  direction  perfect.    Translucent  on  the  edges. 
tre  reeinoiw,  adanmntiue  on  the  cleavage.     Bed.     Streak 
briii-red.     Slightly  bnttle.     u  =  3'0...3o.     o  =  6'75. 

Bi»fore  the  blowpipe  on  charcoal  molts  into  a  dark  mass 
xvliich  crybtallizea  ou  cooling.  In  the  inner  flxune  the  lead  is 
reducod.  Imparts  a  (rrceu  colour  to  boi-ai  and  salt  of  plioo- 
phonia.  Partially  soluble  in  hydrochloric  acid,  leaving  a 
rvsidue  of  chloride  of  lead.  After  prolonged  exposure  to  heat 
lution  becomcB  green. 

)*Cr',    ehromic  ncid  23*70,  oxido  of  lead  70*30. 

lysis  by  Hermann : — 

Chromic  acid 23*31 

Oxido  of  lead 7009 

found  in  email,  nearly  right-angled,  tabular  crystals  and 
live,  in  veins  of  quartz  with  galena  and  lehmauuite,  at  Bere- 
ik  in  the  Ural. 


■ 


f4.  VAUQUELI^flTE,— Vauquelinito;  Phillips,  Reudant. 
lijirismatischer    Mtluuocliior-^AlidachiL ;    Moha.      Vauijue- 
llAUSiuaun,  Kftidingcr. 

tlique. 

001,   a    100  twin-face,   e    loi,   t'    lU. 


no.  5o(!. 


eo 
ea 


31^ 
30 


0* 
16 


ibinatiom.    «%  eve.    Twins. 

■fiice  a.      CO  =  *o'^  an'.      The 

«  «rmoolh  and   bright;    the  other  faces  slightly  curred. 

not  obBervabk*.      Fmctore  flat  conchoidal... uneven. 

femnslmjiont ...  opaque.     Lustre  ou  eurlaccs  of  fractiut; 

on  the  fiicos  of  the  rrrstola  adnmnutine.     Si5kiii-f;roen, 

h-OTCcn,  blackinli-green,  brown.      Streak  biakiu-groeu,  frtv 

itlv  indiuiDi;  to  brown,     ii  =  S'6.*.3*o.     e  =  6*6. ..6'B. 

'  Bb   4 


^.uiuiiuu  ucm  28*4. 

AuulvBis  by  Bcrzoliua : — 

CIin)mio  ncid 
Oxide  of  lead 
Oxitlo  of  copper 

l8  found  in  twin  crystali 
with  lehmannite,  in  veins  of 
CongonhoB  do  Campo  in  the 
Korth  America. 


TAB 


895.  VANADI^^TE.— P 

nadinbleierz ;  Mohs.     Vanad 

JBhombohodral. 


o    111,   a    oil. 


ao  90**    0 

flw'         60      0 


Combination,    oa.     Fractt 
Peebly  translucent . . .  opaque, 
ous.     Yellow,  brown,  green.  ^ 


CALEDOKTTE. 


m 


PbCl  +  sPb  +  Pb*V». 

An&lr«0  of  vanadinite  from  Zitnapan  hy  Berzclius  ;^ 
Paste  vnufldittte  of  oxide  of  lead    ,  74*oo 

Bash*  ohlorido  of  lewl 2fi'»3 

Hydrate  of  oxide  of  iron      ....      0*67 

In  ranadinitc  from  Zimapan,  Del  Bio  found  oxide  of  lead 
10*72,  a  metallic  (ranadic)  acid  U'B. 

le  found  in  globular  aggrogationa  at  Zimapan  in  Mexico,  in 
Mjatals  with  pvromorphite  at  Beresowak  in  the  Ural,  "Wanlook- 
lead  in  Dumfriesshire. 

396.  DECHENITB. 

Lustre  greasy.     Dull  red... yellowish-red.     Streak  yellowiah. 

r  =  4-0.       O   =:   6-81. 

AloTic  before  the  blowpipe  fuses  into  a  yellowish  glass.  On 
harcoa!  fuses  into  a  yt^lfo  wish -green  bead  containing  some 
grains  of  lend.     With  borax  aud  salt  of  phosphorus  gives  the 

reactiim  of  ranadic  acid.      With   soda  forms  a  wliite  enamel 

K>ntnining  grains  of  lead. 

Fb  V",    Taiuidic  acid  46*33,  oxide  of  lead  64*07. 
Anal\"Be8  by  C.  Bergemaun : — 


Vanadie  acid £309 

Oxide  of  lead 4716 


63-79 
4010 


60*67 
49*97 


Is  found  in  small  botryoidol  mosses,  with  galena^  corussito 
\ad  p>Tomorphite,  near  Nieder  Schletteubach  in  the  Lauterthal 
L  Buenisb  Bavaria. 

BULPHATES  WITH  CARBONATES. 

397.  CALEDONITE.— Cupreous  Bulphato-carbonute  of  lead  ; 
hillips.    Calt'donite  ;  Beudiuit.    Paratomer  Blei-Baryt ;  Mohs. 
Calcdonit ;  Httuamaun,  Haidinger. 

PriBmatic.    011,010=33'' »' ;  101,001=64°  ai'-6;  110,100=  47^  80'. 

a    100,  e    001,   X    081,  e    101,   m    110,  r    111,   «    S23. 

no.  668. 
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Clenvage*     »*,  ^,  fl,  imperfect.     Fracture  uneven.    Traav 

Earpnt.-.ttanBluceiit.     Lustre  resinous.      Blue,  greeciab-bW. 
treak  blueiah  or  greemsh-wMte.     Bather  brittb.    s  =  ai..* 

Beforo  the  blowpipe  on  charcoal  ia  reduced-  PartiaMy  solubW 
witb  a  alight  effervescence  in  nitric  aeid,  leaving  a  iveiJiae  of 
suJphatc'  of  odde  of  lejyl. 

Analysis  by  Brooke : — ■ 

Sulphate  of  oxide  of  lead  .  ,  -  .  BS** 
Cftrbooate  of  oiide  of  lead  .  .  .  .  SB'S 
C^j-bonate  of  oxide  of  co]>p(?r     ^     .     .     ii"^ 

la  found  in  attached  cryatala,  with  other  compounds  of  lul- 
phate  and  carbonate  of  oxide  of  lead,  at  Leadkilla  in  Scotlaini 

308.  LANAltKITE. — Sulphato-carbouate  of  lead  ;  T1\)BaaL 
Lanarkitei  Beudant.  Prismatoidiscber  Bl^i-Batytj  Moil*- 
Lanarkit;  Hausmaon,  Haidingcr, 

Cleavage,  a,  very  perfect ;  u,  p,  leaa  perfect,  a,  u^v  are  in 
on©  zonfl : — 

tu  2D      30 

TrafiBparont,  Lustre  adamautiiie,  inclining  to  reeinmn  ml 
on  the  perfect  cleavage,  to  pearly.  Greeabh  or  yelluwiia- 
vhite*  Streak  white.  Sectile.  In  thin  plates  flexible.  B  - 
8-0. ..2-5.    o  =  aa...7"0- 

Bcfore  the  blowpipe  on  charcoal  is  easily  reduceti.  Paitkll; 
soluble  in  nitric  acid,  with  efferveaceuco,  leaving  a  residae  a 
eulphaie  of  oxide  of  lead, 

PbS  +  PbC,    sulphate  of  oxide  of  lead  eS'ie,  oarboDated^ 

oxide  of  load  4084. 

Analyses  a  by  Brooke,  h  by  Thomson : — 

a  h 

Sulphate  of  oxide  of  lead     .     ,     63*1  63 -&9 

Carbonate  of  oxide  of  lead  .     .     4fl'o  4aoi 

Has  been  found  in  long,  slender  crvstnlSj  either  ain^  *« 
forming  fibrous  aggregations,  at  Leadhills  in  Scotland 

809.  SUSAmnTE.— Suzannit;  H^idir'' 
Itbombohedral.    ioo,iii  ^  68°  SS". 


LEAI>iniXITK. 
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ni,   6    su,   r    100,  z    m»   «    Tii,   v    fiS.      The   fiice* 
truacut«  tbe  edge  formed  by  o  and  the  face  parallel  to  A; 
the  edge  rB, 


lo 

00°  (f 

to 

8«°  48' 

M" 

60   0 

so 

66  88 

w 

130   0 

so 

78  66 

ro 

68  38 

r/ 

107  SO 

no.  £59. 


Cleavage,     o,  diatinct  and  easUr  ob- 
tained. Tnmapareut  ...trauiduceut.  Lus- 
i'>U3...ftdflmfmtini*.   W'hite,  eT*><?ni 
'jrowuisU-bbck.     Streak  white,     n  =  2"5.     o  =  6*66. 
omical  characters  the  same  as  those  of  leadhiUite. 


>S  +  aPhC,    sulphate  of  oxide  of  lead  27'U,  carbonate  of 
of  lead  72'6e. 


AAa2>'aiA  by  Brooke : — 

Sulphote  of  oxide  of  lead 
CoTDouate  of  oxide  of  lead 


87'5 
72'6 


found  in  attached  crystals  at  Leadhills  in  S<^;otla]idj  and 
laws  in  the  Btuiftt. 

le  Hiibatance  Pbs  -f  apbc  is  dimorphous,  being  prismatic  in 
ite  and  rhombobedral  in  suaannite. 


400.  LEADHrLLITK— Sulphato-tricarbonateoflead;  Phil- 
Sips.      Leadliillite;    Bcudant.      Aiotomer  Blei-Baryt  j    Mobs. 

Xjeadhillit ;  Hausmami,  Haldiuger. 

eo'^io'. 


Prismatic.  011,010=M°  26  4 ;  I01,001=6i°87  «;  IIO.IOO: 


100,    c    001,    /    ou»    w    oia»    n    034,   »    loa,  /  loi, 
n,  m    no,   k    310,   d   4to»  X    111,   V    112,  z    212.  «   4u, 
L4.    The  forms  e,  /,  1,  and  perhaps  o,  *,  *,  are  frequently 
with  parallel  foces. 
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Combinfttioos.      mx,   crxma^   cifernsxolxenmda.      Twins. 
Twin-frn'o  i- /,  m  /    2.  Twin-face y*.    Clcava^..     r,  rory 
ffl,  o,  traces.     Fracture  conohoidal.     Tran3pttrent..,trinrii 
Luatro  remuoiifl... adamantine.      Yellowish-whitc,  S^J* 
yellow,    brown.      Streak  white.      Bather    brittle,      H 
G  =  6-206...  6-436. 

Befure   the  blowpipe  intniuesoee  and  > 
becoraea  white  on  crtolin(».     On  charcoal  i- 
Partially  solublo  with  efforveecencei,  in  uiLriu  ncid,  loin 
residue  of  sulphate  of  oxide  oflead. 

FbS  +  aPbC,    sulphate  of  oxide  of  lead  87-44, 
oxide  of  lend  72*66. 

Analyses  a  by  Irving,  h  by  Bersellos,  c  by  Stromeyer,  i 
Thomson : — 

a  h  e 

Sulohate  of  oxide  of  letul       .     .     .     soo      S8'7       27  *s 
Caroonatc  of  oxido  of  lead    .     ,     .     68"0       71'0       73'7 

Is  found  in  attached  crvBtals  at  LeadhilU  id  Scotland 
other  ore«  of  lead.    It  lit  eaid  to  occur  alao  in  Spain,  and  io 
ifilaud  of  Serpho. 

Two  inistafees  have  been  committed  in  former  descni 
the  crj'stals  of  leadhillito.  One  by  Mr.  Brooke,  in  rt^_ 
Busaiintto  and  leudhillite  a.*i  baring  the  same  rhomlm 
form  and  niiglea,  an  error  into  whinh  ho  wa.s  Icil  bv  thtit 
near  agreement  of  the  angles  ro  of  BiKamiito  and  fr  of 
hillite,  and  bv  the  ocuurrvnce  of  ff  «l* 
sideu  of  iiiOHt  of  the  twin-cryataln  .  .  .ill 

tion  of  the  iaco8  e  bislng  due  to  the  hcuuliviUtii  cliAractKr 


CE^rSftlTE. 


J^.J 


to  wliicli  tbev  belong.  Mr.  lLii<liDger  was  oJbo  deceived 
the  hcmibcdnu  form  of  these  cryatab  ;  and,  not  having 
iBufficiently  pertect  oqpb  for  mewsuroment,  wna  led  to  suppose 
khe  form  of  loiulhiUite  to  be  oblique,  and  to  be  the  only  form 
belonsring  to  this  chemiral  compound.  The  opportunity,  how- 
ever, wliich  we  have  had  lately  of  measuring  some  xery  perfect 
rrrMiils  of  leadhillite  has  removed  all  doubt  of  their  being 
Ltic. 

0i.ES05i.TE8. 

..  CERUSSITE.— Carbonate  of  lend;  Phaiips.  Plomb 
krbjnat^5 ;  llauy.  Diprianiatisoher  Blei-Baryt ;  Mobs.  Blei- 
lath  ;  Hausmann.     Cerussit ;  Haidinger. 


I 


^"^^  optic  ^^^ 
*  «  witli  a  lit, 
fj  tnejr  appear 

*^  ^-      Colourie 

Decrepitates  ,n 
eu  pbunc  acid.     T 

^^C,    carbonic 

Analyses  of  cen 

^enthausen  Bear  i 

Carbonic  acid 

^  r-  fi'fl,  contains  7-o: 
^orphom  after  xm?^! 


ASJkQOimS. 


607 


402.  ABAGONITE.— .\rragonite;  Phillips,  Hauy.  Pris- 
inAtiflc4iee  Kalk-HaJoid  ;  Mohs.  Arragoiut ;  irausmauu,  I£ai- 
diDgcr. 

Priamatic.    011,010=40*60';  xoi,ooi=36° -17' j  110,100=68°  &'. 
a    100,    b    010,    e    001.    u    011,    a:     109,    k     loi,    I    S02, 


Ml, 
SU. 

he 


V     aoi,    0     601,    2     601,     fn      110,    p     111, 


SIS, 


80"  36 

60     40 

133      lU 


nrt 

nn" 

FIG.  666. 


63°  66' 
50  16 
86     80 


710.  667. 


FIO.  609. 


no.  600. 


An  tiuTnaso  of  tompomttrre  of  loo**  c  dimmislicB  mnChj  9'*8, 
in*!  ifUTeitses  kk'  by  6''6.     CotnbinationB.     cm,  im,  cim^  hna, 
rJt*WiT,  j-hjni..n,p.a.i.v.e.ii.    TwinB.    Twin-fuce  m.     i7)i«  =  63°  iO\ 
««"    ^o'.       Hf>mftimP8   a   cryatal   is   united    to   cnoh   of 
a,  distinct ;  A\  m,  leas  perfect.     Frac- 
^i'u.     TrHUii|mreLit...tmiifiluci<tit.     Lustro 
trmuS]  mcliuiug  to  resinous  on  the  Burfkce  of  irauiure.     At 


1-5S418.  The  optic  aiea  lie 
Been  in  air,  Uiro\igh  the  faces 
15°  27'  with  a  normal  to  e,  C 
wine-yellow,  honey-yellow,  gi 
Brittle.  H  =  3-6. -40.  G  = 
In  the  niatrtifts,  a  little  bo 
and  fivUs  into  a  ooarso  powtl 
Before  the  blowjtipc  bt'coniea 
Btrontiun  impart  a  rctl  coU 
effervcacencf^  in  nitric  acid, 
solution  in  hydrochloric  acid 
with  alcohol,' burns  with  a  ro 
PhospUorescoB  when  heated. 

CaC,    carbonic  acid  WOO, 

Many  varietiea  of  aragonil 
bonate  of  strontion,  others  < 
bonatc  of  protoxide  of  maogi 

Analyses  of  araponit*  a  fr 
chinak.  c  from  the  Hlaue  Kup' 
"WidtBch,/ crystals  from  Mol 

a 
Carbonate  of  lime  07*10 

Carbon.  Btrotitifln  2'« 

Hydrate  red  ox.  iron        — 


STBOXTIAXITE. 


5G9 


I  OX.  lead    . 
ox.  copper 


g  h  %  h  I  m 

—  —  —  —  O'SO  2-19 

—  —  —  010  —  

iron      ...       —  —  0*11  —  —  — 

,      .       O-eO  015  017  0^38  010  — 

roui?  \:iriety  from  Dufton  in  Cumberland  (satin  »par) 
4'S6  per  cent,  of  carbonate  of  protoxide  of  maag^anfse. 
gonite   depowted   bv  the  hot   springs   at  Carlsbad 
»iii)  cou»int(i,  according  to  Berzeliua,  of — carbonate 
r'mi,  carbonate?  of  strontian  032,  fluoride  of  calcium  060, 
of  lime,  alumina  and  oiide  of  iron  o*59,  wator  i*40. 
^hed   and   imbedded  crystals,   fibrous   and  compact 
in  globular  and  coralloid  shapes  hanng  a  drusy  surface, 
id  in  gypsum  at  Molina  in  Aj^gon  and  Mingranilla  in 
I,  at  Batitenet*  near  Dai  in  the  Landes,  in  basaltic  rocka 
[mountain  of  Czic/ow  near  Horachnetz,  near  T»ehopau, 
Kolosonik  and  Waltsch  in  Bohemia,  the  EifeL,  the  Kai- 
in  Baden,  Hotgeismttr  in  Hessia,  on  the  Blauc  Kuppe 
■h-wege,  in  many  places  in  Auverguo,  Leogang  in  Salz- 
teui*l<'iu  uear  Scnwatz,  and  other  places  in  the  Tyrol, 
md  in  llungary,  Nertschinsk  in  Siberia,  Greenland ; 
of  brown  iron  ore  at  Saalfeld  and  Kamsdorf  in  Thu- 
the  Itarz,  Stiria ;   in  Serpentine  in  the  valley  of  St, 
in  Piedmont ;  in  the  lavas  of  Vesuvius  imd  Iceland ; 
sr  deposited  by  tlie  hot  springs  of  Carlsbad ;  fibrous 
nt  liiilton  in  Cumberland.     The  coralloid  varieties 
md   nt    Eisenerz   in   Stiria,    Hiitienberg   in   (-ariiithia, 
.  Transylvania,  Devonshire,  Buckinghamshire,  at  Lead- 
on  the  coast  of  Galloway  in  Scotland, 
carbonate   of  lime  cryatallizea  from  its  solution  in 
intftiniug  carbonic  acid,  at  the  temperature  of  boiling 
'or  is  precipitated  by  pouring  a  boiling  hot  solution  of 
iSe  of  calcium  into  a  solution  of  carbonate  of  ammonia, 
ig  hot,  it  takes  the  form  of  aragonite.     The  specific 
the  precipitate  =  3-DiO.     When  it  crystallizes  from 
►n  at  tne  ordinary  temperature  of  the  atmosphere,  or 
ion,  it  takes  the  form  of  calcite.     The  speoitic  granty 
stal  of  aragonite  is  reduced  by  ignition  to  that  of  calcite. 


8TR0NTIANITE.— Strontianite;  Phillips.  Stron- 
rbonatc**;  liauy.  Peritomer  Hal-Baryt ;  Mohs.  Stron- 
Haumriaim,  Uaidinger. 

Itic.      OU.OIO=40°5';  I01,001=W*^W';  1X0,100=  B8**  30*. 


<K>1,     t     OlS,     h      101,     /      803.     i      SOI] 


iOl, 


«^  Ul  64 

??'  154   4  \ 

^i  160  21 

XX  laH  62 

PIG.  570. 


''  '  rf  I 


»IG.  571. 


Combinations.  Iq^ 
f^^mx!B,  pcttmht\  tamp 
parallel  tn  +h 


mip   TnfA. 


wzTUBsrrE. 
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thinnoat  edg^es.  Soluble  with  efferveHcence  in  hydrochloric 
and  nitrio  acids.  Paper  moiattMU'd  with  thf  hydrochloric  solu- 
tion, and  aftonrftrdB  (iried,  btima  with  a  red  rikmo.  The  boIu- 
tiou,  erou  wlieu  verj*  dilute,  yields  a  precipitate  with  sidphuric 
acid. 

BrC,    strontiau  7ui3,  carbonic  acid  20*87. 

Analywa  of  strontianite  a  from  Strontian,  h  from  Brituna- 
dorf,  both  by  Stromeyer: — 


I 


Carbonic  acid 30-31 

Strontian esflo 

Lime 847 

Oxides  of  iron  and  nuingan.    .  007 

Water oca 


h 

3005 

e7'63 

I'SS 

0*09 

0-07 


Analyses  of  strontiamte  from  Clausthnl  c  white,  d  yellow, 
both  by  Jordan,  ff,  /  ironi  Strontian,  both  by  Thomson,  from 
HAinm  y  by  Becks,  A  by  Schnabel : — 


c 

d 

e 

/ 

9 

A 

Cailu>n.  stron.       .     . 

02-87 

92-75 

03*43 

Bl-08 

0170 

81-71 

Carbon,  lime     .     .     . 

0-60 

6-60 

6-28 

B&i 

5-33 

7'80 

Carbon,  protox.  iron  . 

— 

0-30 

O'Ol 

0*08 

— 

— 

Carbon,  protox.  man. 

— 

— 

— 

o-io 

— 

— 

Water 

0-S5 

oafi 

— 

— 

008 

-~ 

Silica  and  loss  .     .     . 

— 

— 

— 

— 

— 

0-40 

In  attached  crystals,  which  are  often  acicular  and  united  in 
l^roupH  :  cohminar,  fibrous  and  gnmidar  maases. 

ira  in  voinH  in  the  older  rocks,  limcutone,  clay,  iron-stone, 
la  found  at  Strontian  and  I..eadhill9  in  Scotland,  in 
Vorkiihire,  at  Brauiisdorf  near  Freiberg,  the  BergMCrkswohl- 
jahrt  rninr  near  Clausthal  in  very  pcrlect  cr^'stula,  Lfogangncar 
SaUburg,  Ilauim  in  AVcstphnlia,  Graveradi  in  tlie  (Trisons,  the 
Giaiit's  Causeway,  Stjmichuwice  in  Poland,  Schoharie  and  Mar- 
oeQiu  in  Jfew  York,  Popayau  in  Peru. 


WITIIEBITE.— "Witherite ;  Phillipa.  Baryto  car- 
"bonatw ;  Iliiuy.  Dii)ri8raatischer  llal-Baryt;  Moha.  Wi- 
tberit ;  Hauamaun,  llai*linger. 

Prismntic.    011,010=88^45';  101,001 =30°  33';  110,100=60"  15'. 

4S    100.  c  001,  X   103,   h   101,  i  SOI,  m    ao,  p  111,  Q   US. 
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Jca 


^^m^B 

, 

CiuEBOKATEa, 

00° 

u'              ia 

W°     0' 

K- 

W^    I' 

69 

39              ii 

iia     0 

nu  4» 

40 

42              ma 

£0     16 

o<»' 

8t    H 

68 

S7                WW*' 

01     30 

00* 

IMI    Ifi 

78 

no.  673. 

49    ar 

C^V 

71     W 

^ 

\ 

no.  &ri.         1 

Combinations*     ki.ma^  olccma^  cma,piy  srmaM.      The  fw« 

OT  striated  piiniUel  to  their  int^reeetions  witli  the  forti 
J);  i  striated  p:iriiUel  to  their  interaectioua  with  p*  Twini 
Twin-face  ff».  C[ettV'age.  «■«,  dis^tiuct ;  a,  i,  imperfect.  Fractuif 
uneven.  Semi*ti-ansparont.. .translucent.  Liistrt^  vitreotiij;  <i 
surfaces  of  fraL-ture  resinous.  White  piii(isiug  into  jeUowish  or 
grej-ish-white,  t^omctin^ea  inclining  to  green  or  red.  Brittit, 
H  =:  30.. .3-5.     G  =  4-3.., 4"4, 

Before  the  hlowpipe  imparts  a  yellowish-green  colour  to  the 
iiame,  and  melts  iuto  an  aikalin^  enamel.  Od  ehiureoal  bra- 
niesces,  becomes  caustic  and  sinks  into  the  charcoaL  Soluble  wrti 
effervescence  in  diU»te  hj^droehloric  acid.  The  eolutioiL,  aflff 
being  largely  diluted  with  water^  yields  a  copious  precipitate  en 
the  addition  of  sulphuric  acid. 

BaC,    barytea  77  fl4j  carbonic  acid  2236. 

Analyses  a  by  Withering,  b  by  Buchok,  t  by  Beudant;— 

a  b  c 

Carbonic  acid    ....    aoa        30-oo        ess 

Barytee 7B"0  Tfi'tfO  r7'» 

Lime —  — 

Water I'O  0*88 

In  attached  crystals ;  more  frequentlv  > 
and  columnar  masses. 


AL8T0!nTK. 
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Occurs  luuallj-  ia  veins  of  gnleoo,  in  transition  and  carboni- 
ferous rocks,  also  in  veins  ui  cranite  and  poqihyry.  la  found 
in  lead  mines  at  Anglesark  m  Lancashire,  Alston  Moor  in 
Cumberland,  Fallo-wfield  and  Dufton  FeU  in  Durham,  in  West- 
moreland, Shropshire,  Flintshire  ;  in  beds  near  Pcggau  and 
Neubcri^  in  Stiria ;  at  Leogong  near  Salzburg,  Toniowitj:  in  Si- 
le«ia,  Szlana  in  Huugar)',  Schlaugcnberg  in  Liberia,  Sicily, 
Clule. 


405.  ALSTONTTE.— Banto-caleito  en  prisme  droit;   Du- 
h6noj.     Alstoaitj  llausmann,  Ilaidinger. 

Fritmatic*   011,010=38^S«';  101,001  =36*  27'-6  ;  110,100=68° 86'-6. 

«    100  cleavage,   k    101,   1    301,   m    no,  j>    ill,   h    ssi. 


♦f 

111° 

fiO' 

if 

110°  m' 

iL 

ra 

6fi 

67     30 

BffW* 

01 

9 

AA" 

100        0 

fP 

49 

33 

h'jr 

143        0 

ip" 

M) 

ao 

(fig.  674.') 


>mbinations.  ^r,  pmi.  Twins.  Twin-face  m.  Cleavage, 
tolerably  distinct.  Fracture  conchoidal... uneven.  Trans- 
it...translucent.  Lustre  vitreous,  on  the  surfaces  of  frac- 
resinous.  Colourless,  greyish-white.  Streak  white.  H  := 
'0...40.  ft  ■=.  3*»6...3-70. 
Decrepitates  and  phosphoresces  before  the  blowpipe.  Soluble 
ida  with  effervescence. 

.C  +  CaC,    vrith  8  variable  quantity  of  SrC. 

ilyses  of  alstonite  a  from  Bromley-IIill  by  Joluuton,  h 

Fallowfield  by  Delesso : — 

a  h 

Carbonate  of  barytea 6316  66*31 

Carbonate  of  lime 30'90  82*00 

Carbonate  of  strontian     ....      6'64  1*10 

Silica —  0*20 

Oxide  of  mangonoae —  ona 

Is  found  in  veins  with  galena  at  Bromley-Hill  near  Alston 
I  Moor,  and  at  Fallowfield  near  Hexham. 

The  substance  bac  -f  cac  Appears  to  be  dimorphous.  In 
ftlslouite  its  crvstala,  isomorphoua  with  aragonito,  cerusaite, 
I  stroutiauite  anJ  witlierite,  belong  to  the  prismatic  system;  in 
'  hatytocalcite  they  belong  to  the  oblique  Bj«.teui. 


Combm&tions.  «m,  c*ph 
striateil  pttralk'l  to  their  iute 
m^  r  fltrmtod  pArallol  to  th 
with  oac'h  other.  Clcnrn^ 
Pf  \vB»  perfoi't.  Fnioturi 
choiilul'.-.uucven.  Tmnspim 
incliuiu^  ii  little  to  retfinoua 
whit<5.     Stri'ttk  whit«.      Brit 

llffon^  tho  bh)wpip(»  itiipn 
flntiii'  aiitl  becoiuoet  ulkiiliiiu, 
fxxscH  wiUi  eflerveBcaucc  ioio 
rod  colour  i»  imported  by 
decoinpottiMl ;  tho  burytoe  hiu! 
loiiving  the  liiiio  behiud. 
hvdrocliloric  aud  iu  nitric  aci 
yieldtt  a  pnxipitatc  on  the  ad 

DaC  +  CaC,    carbouate  ( 

83*09. 

JUulyaea  of  bar^'tocolcite  a 


Oorbonafce  of  bajytea 
Carbouato  uf  lime 
Silica 


H 

1 

E 

■ 

■ 

I 

675       J 

■ 

CAI.CIXE. 

C    111,   a 

on. 

h 

an, 

^ 

7^,    m    an. 

r 

100,    n                 ^1 

Sll,    K   S6S,   e 

Oil, 

/     133, 

£    122,   1    7  11 

n,  4) 

233,    A     456,         ^1 

In.  y    877 

,  ^ 

644 

»  X 

183 

ti     766,    9    333,    J 

583,    X    310,         ^1 

•13,      £      71B, 

r      390, 

8 

730,     t      310, 

w 

410,     7     010,         ^H 

710,    F     601 

,  * 

601 

,  « 

40l,      ^       11  0  3, 

\ 

301,      1/      6(^,         ^1 

sol,     ^      70^ 
fc       13  0  ll,      JJ 

S22. 

603, 

y      303,     c      403, 
783,      /       911, 

fx     604,     f?      606,         ^H 
^       0^5,       i        635,          ^1 

Jla,     /)     3X3, 

O 

634, 

P 

493,     ;>      736, 

8 

319,     7     633,         ^1 

■jfi,    «     16 

lu. 

^H 

^        oo" 

o' 

eo 

96°   16' 

^0 

^1 

W'       ao 

0 

td 

46        8 

9if 

108     48               ^H 

^a'          30 

0 

lo 

86     17 

1^ 

71     90               ^^k 

Ch           13 

C4 

U 

04     64 

^f 

10               ^H 

«>0         76 

47 

to 

44     37 

X^ 

78     61               ^B 

inm      lU 

10 

f 
€€ 

74     56 

XX' 

119      34                ^H 

ro          i4 

37 

to 

4ft      49 

no 

76     47               ^H 

rr'         74 

66 

it 

69      60 

9V 

114     10               ^1 

UO         83 

SO 

^ 

60     6B 

so 

78     39               ^H 

nn'    £6 

60 

n 

B4     33 

as' 

118       0                ^1 

«fO         IS 

£9 

ho 

66      67 

do 

89     47               ^1 

im'       23 

66 

AA' 

01     43 

dd' 

118     97              ^1 

c<?            13 

6S 

fo 

63       7 

^H 

gjT           33 

66 

r 

101       0 

^1 

^SBe  three  cotumns  c 

xliibit  the  angles  between 

pairs  of  lacea        ^H 

i  opposite  aiJefl  of  o&,  o/f'', 

bh' 

respectively  :- 

— 

H 

rr 

S6° 

is' 

17°   26' 

125°  44'                          ^1 

XX 

S6 

30 

98      3U 

190     4^)                   ^^^H 

«9 

S6 

S3 

84       4 

^^^H 

it 

80 

30 

41     66 

116       6                ^^^1 

tew 

16 

69 

40      93 

119     19                ^^^H 

n 

10 

66 

67      23 

110     16                 ^^^H 

CO 

& 

89 

69      id 

60                 ^^^1 

*v 

11 

68 

77     49 

8 

69                   ^^^^1 

ffff 

14 

97 

77      64 

83        3                 ^^^H 

nn 

18 

7 

78       6 

70       8                ^^^1 

l^Jt 

IB 

47 

78       4 

78     98               ^^^H 

AA 

S4 

10 

77     40 

66      IS                 ^^^H 

VV 

98 

68 

77       6 

68     98                 ^^^H 

nt 

36 

86 

76     99 

47       9                 ^^^1 

aa 

40 

6 

73     40 

89      11                 ^^^H 

TT 

41 

48 

79     84 

86       8                ^^^1 

yy 

46 

39 

70     69 

90      18                 ^^^1 

cc 

40 

60 

08     21 

21       7                ^^H 

/-M 

69 

19 

86     49 

18     80                ^^^1 

hh 

1^ 

68 

84 

88     88 

13     89                 ^^^H 
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Fia.  t80. 


An  incrcMe  of  temperature  of  ioo°  o  altera  hy  8''8  the  angle 
KJtw'Ci'n  the  principiJ  cleavages,  making  tbem  assume  a  ]X)sition 
ftOfC  Dcnrly  Rt  right  luiRloa  to  each  other.  Forms  and  com- 
^Hfons.  r,  e,  e,  «,/,  «,  k,  o.e.rJ',m.h.v.ft.b,  e.o.r.f/y.X./i.A.o, 
HpSm.^.^.A.d.a.o,  r.ew,ir.ib,  f.e,r.mx\J!.b.a^  m.o.r.if,  h.o.^^ 
>^.r.k,  eM.rf.m.l.tp.tMji,  v.rl.of.r}^,  }ffx"^i  ychjta.fr,  fx.o.e, 
jO,^.r.h,t^.f.T,tX.Vt  afr.yr^  or.f.b,  oh.ah.v^Q.y.X.^.m^^  ef.o.vb.m- 
jmvbo,  jti.r.ff.reh.vy,  fb,Qy  fm.orca^J^a,  mcr.a.rt^a,  meva.vSj 
%V.eJ',b,eh,rfh.l/ia.^b.tta,(if,  erm  8  r^',  sm.r.rl,  ^e.o.vh^  vb.f.f.- 
KTv.rrlftn^  vtb.e^f/.er^b^  vzm.d.b,  vifwJ.rxb.r2b,  af,n  .r.v.ve.vr, 
NN.r.A,  bo.ef,<p.h.re.ef.eu*,maf  be.fJ.h.v./p.rfc.cmi,  hv.r.efji.eUin, 
r^.t.e,  oba.e.m./$n,  oftfbC,  o<r  il/i*a,  ehfxmtffid^  rfmllvaa,  by, 
T,  wc,  rr,  r£t,  jf  ,  i/^,  cmj\  rrf,  hfo,  rw'c>  f»Cfi,  oj.t.t.y, 
Jf.n  .y,  pbrh.ic.m-^.  9  ,  alif.O.mVt  bm.v.r^i.ryr,  he.^.Q)^  ah.et.^f)^ 
m&.rt,  «t^'xy— -T,  oii*mrc,  <?«»/pii.  a.v.d.tnf^.  The  faces  0 
usually  rou;L;h  ;  n  striated  piu*allel  to  their  intersections 
r i    r  rather  curved ;  t,  tc  striated  parallel  to  their  intoiv 
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sections  with  e;  w^a  striated  parallel  to  their  interw^ctinnt  -wtth 
r.    Twins.     1.  Twin-plane  o.     The  axe«  of  the  rl 
are  parullfl.    2.  Twiu-plaue  e.    Tlie  aiea  ot'  the  r! 
make  with  each  other  an  angle  of  127^  80',     This  « 
sometimes  fretjucntly  repeated,  producing  striip  on  ... 
cleavage.     The  planes  of  union  paraUel  to  a  face  c  1.. 
miataken  for  cleavage.     3.  Twin-plane  r.      The  axes  ••*    i... 
rhombohedrons   make  with   each  other   an    angle  of  9tf  U*. 
4.  Twin-plane  /.     The  aiea  of  the  rhombohedrons  make  with 
each  other  iin  angle  of  53°  40'.     Cleavage,     r,  rerr  cuah  ob- 
tained, even  and  often  verr  perfect ;  o,  b,  a,  r,  trace*  mow  « 
less  faint.     Fracture  conchoidal,  perfect  but  not  eawlv  nhtoinrd 
TranHparent... translucent.      Lustre  Titreoua  ;    o 
pearly.     Moat  of  the  forma  bright.     *,  /,  k  leas  ■ 
Tlic  spheroidal  wave  surface  is  oblate.     At  17^^*76  c  tfi' 
of  refraction  corresponding  to  Fraunhofer's  lines 


/* 

^ 

H    .    .     . 

1-66330 

1-49780 

G    .     .     . 

ie7ei7 

I'iftWl 

r   .   .   . 

i-«eeo4 

I'iOfyrs 

E     .         . 

leesflo 

1  48868 

D         .     . 

1-06860 

l-i863fi 

C     .     .     . 

l'6646a 

l*4B4fifi 

B    .     .    , 

1-66308 

l*Ae881 

An  increase  of  temperature  of  04°  c  increaaes  the  iac 
the  citraordinary  ray  F  from  i'4B076  to  i'40il9.  The  iwl 
the  ordinarj'  ray  ia  not  altered.  Colourless,  white,  >m\\ 
dentally  grey,  blue,  green,  yellow,  red,  brown,  black, 
white.  Brittle.  H  =  d'0.  esr8»...876.  Aoqoirai 
electricity  by  pressure. 

lutudible  before  the  blowpij^e;   becomes  cnuntic  and 
with  peculiar  bnghtneaa  aa  auon  us  all  tlie  carboiue 
expelled.     Soluble  in  borax  and  salt  of  phosphorua, 
tnuisparcnt   bead.      Easily  and   perfn^tlv   sulubU^,   with 
Tescencc,  in  hydrochloric  and  in  mtric  actd      Exposed  U>» 
temperature  tmder  pressure,  or  suit  'ly  an 

of  carbonic  acid,  it  fuses  without  beui^  jvoved,  md  ipi 

verted  into  a  crystalliiMS  xuass. 

CaC,    carbonic  acid  44*00)  lime  M'OO, 


AnoJysea  of  cnlcito  a  from  !• 
e  From   Andretiabcpg,    I-'tli    1i 
Schnabi'J,  r  from  tin 
from  AndreoHlHtrg  by  J , 


mines  of  Olkucs  bv 

Loiter: — 


Gi1 


CALCITE. 


679 


lurid 


MagBcs 
Protoi- 


iron 


Ox 


4ft*0      43*70  4S*Aft  48*63  48*81  4S'S0 

.      66  6      M'15  fioUd  66'SO  60'r«  6440 

.     —        —        —  013  o-Be  — 

(sad  Ha    0*15  0*3«)  —  0'61        l-fifi 


ftnr 


—  0*10 


—       4*or 

1*07        — 


1-86 


ATinlyi»o«  of  caloito  ^,  A  from  oflrities  in   the  odainine  of 
A'*  '-y  i^foiilieiiu,  i  from  Muiiden  by  Ahruud,  k  from 

Al  '\  licrtUier; — 


y 

h 

i 

ib 

C«rbo]Dftt«  of  limo    .... 

W27 

ee'6« 

06*ea 

MO 

Corboantp  of  magnesia 

— 

— 

0*87 

— 

Carbonnto  of  protoi.  iron 

9*31 

8'SS 

a-63 

8*0 

CRxbonat^  of  protox.  man. 

— 

0«9 

O-M 

1-0 

Cmbooaio  of  oi.  une    .     .     . 

104 

101 

— 

— 

aaicft 

.^ 

0*18 

.^ 

. 

In  attached  and  imbedded  cryatala,  massirp,  and  pseudo- 
moqihutiD  ttftiT  aragoiuto,  grpaixni,  gaylussite,  folspar,  augite. 

TUf  crystiils  arc  found  iu  tlruay  cavities  and  veins,  loss  fre- 
quently in  beds,  in  limestone  and  ulmoat  every  other  kind  of 
rock,  and  uci-onipanying  a  great  variety  of  minerals  ;  and  in  the 
caritit'^  of  uinyt^daloidal  rocks.  The  forma  o,  A,  r,  e,  e.  A,  u,  y,  j? 
nod  ihcir  eoaibinntioDd  are  frequently  found  in  veins  at  An- 
drcaeberg  in  the  llarz  ;  the  formH  r,  e,  a,  b  in  the  veiiiH  of  the 
wegtcru  Harz- ;  the  forms  r,  h  on  the  I'fart'enberg  and  Meise- 
bw^ ;  r,  ^,  ff,  h  in  veins  of  hematite  near  Audreasbcrg  and 
Zorf^  ;  r  in  the  mnnganeso  veina  of  Ildefeld  ;  ntyf,  ^  in  nodulea 
of  iron  and  manganese  ores  at  Iborg.  The  form  v  occurs  fre- 
quently in  Dcrbvshire,  and  e  in  Cumberland,  in  veins  contain- 
ing galena.  The  combinations  r.ew.T.  i  h  are  found  near 
?» — .J,..  tl>e  combinations  ef.o.vh.mv.mvbo  and /a. r.y.reb.vy  in 
Ilia  and  Bohemia.  The  forms  /*,  m,  b  prevail  in  the  min- 
m^  liidlriets  of  Saxony  and  Bohemia.  At  Fontainbleau  in 
Prance  crystals  of  the  form  f  occur  containing  a  uiechauieul 
wiiture  ui  from  £8  to  95  per  cent,  of  iine  quartf  »iiid.  Very  ^H 
large  transparent  crystaU  are  found  in  a  cavity  in  trap,  "nHto  ^H 
on  tlie  north  shore  of  Eskitiord  on  tlie  east  count  of  ' 
Kemarkable  t^rystals  are  also  found  in  Baden  at 
lid  Douan  ;   in  France,  Poictiers.  Ciiabiucca 

T.\  in  tliu  I  ;  LcM,  *tc.     Calcit**  has  been  found 

'lUfl  crysiaifl  aiVr  gaylutisitc  at  (^berwlorf  ncju- 

,  _:^ li  Thuringiii,  al  Kating  not  far  from  Tonniugen, 

iSidvrsU'dt  iu   Schle«wig,  and  iu   some  of  the  neighbouring 

cc  2 


»tilbi£e 
Joeland 
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islands,  and  in  the  frontal  siuusea  of  tbe  skoll  of  the  unu* 
speUeus  iu  a  caveru  in  the  Tufiia  nonr  Uennaneci  not  far  from 
Keuaohl  iu  Hungary.  Laraellur  varietiee,  in  MTy  thiii  panilli-] 
layers  bounded  by  the  faces  o,  (BcUicferspath)  uccur  in  W»  -jf 
grauular  limestone  in  Saxony,  Bohemia,  Jforway,  ConiwAll.  -n 
Glen  Tilt  and  Assynt  in  Scotland,  and  in  the  county  tA'  ^ 
low.  Grranular  Umeatone,  or  statuary  marble,  cou: <:'- 
minute  cn^stals,   and  soinetimes  forms  entire  mountaintt.  but 

more  frequently  occurs  iu  beds  in  gneiss,  porphyr- '  *" -^ 

slate.     Statuary  marble  is  found  in  the  islands  of  1 
and  Tenos,  Pcntelicus  and  Hyraettus  near  Athens,  k  a: 
the  Gulf  of  Genoa,  Schhinders  in  the  TjTol.   ^  The  t 
varieties  (marble  or  limestone)  variously  colour 
ture  of  silica,  alumina,  oxide  of  iron,  carlxm,  - 
part  of  the  transition  and  newer  formations. 
the  oolites,  consist  of  an  aggregation  of  minut- 
kctites  and  tufa  are  continually  forming,  beii»g  di^ 
water  containing  ciirbonate  of  lime  dissolved  iu  ;i 
carbonic  acicL      Stalactites   form  mamillated   or   long 
masses  in  fissures  and  caverns  of  limestone  rocks,      li  :  > 
alluvial  deposit  from  calcareous  springs,  is  formed  m  imtBrtii* 
quantities  near  Temi,  Tivoli  and  other  places  in  Itoly.    Chslk 
appears  to  consist,  in  a  great  measure,  of  aa  aggre^tion  <d 
fossils,  chieflv  infusorial. 


403.  ANKEEITE.— Paratomea  Kalk-Haloid;  3Iohs.    Ab- 
kerit ;  Hausmann,  Haidinger. 


Bhombohcdral.     100,111  =  43°  64 
o    111,  e    oil,  r    100. 


ro 

43°  W' 

W 

73      48 

eo 

95     49 

€6' 

41       « 

{^^.  «Aff.  EflO.) 


Combinations,    or,  er.     Twins.     1.  Twin-fuee  o.     2. 

lace  ff.     A  frequent  repetition  of  this  conjposiH''-  * 

stria*  sometimes  obsei-ved  ou  the  cleavages    , 

iuteraectiuns  with  o.      The  faces  o  rough;   f.  dor^.j^ 

parjUlel  to  thrir  interseetiona  with   r     Clfuvam*,      r. 

Fracture  uneven.     Tr- 

vitreous,   sometimes   r.- 

yellowish-grey  i  becomeb  Inov, u  by  i  >  u,t;  au-. 

white.    Brittle.    h  =  jjs...40.    o~  i-ras. 

Before  the  blowpipe  becomefl  block  aiid  ma^uctie. 


DOLOMITE.  ;#8I 

giTM  indications  of  manganese.     ImpArts  the  colour  of" 
iroo  to  glaM  of  borax.    Soluble  with  eUervcBcvnco  in  tutrie  acid. 

AnalTSCH  of  aiikerite  a  by  Jolm,  b  communicated  by  Hai- 
dinger.  r  by  SchrotU^r,  d  from  Golrath  in  Stiria  by  C<ithier, 
e  from  Tinzea  in  the  Griaous  by  Schweizer : — 

a  b          c  li         e 

Ciirb.  lime 600  4803  60'll  6]'l  16*40 

Corb.  mafpiesia 8'4  IB'-ie  11-86  267  36-96 

Carb.  protox.  iron      ....      36'0  33'06  36*31  800  86  40 

Carb.  protox.  mangati                     60  S'B7  S'os  3*o  — 

IxkWjluble     .......      —  —        —  —  076 

Is  found  in  attached  crysfcala,  granular  and  compact  masses^ 
on  the  iijithhanaberg  near  Gastcin  in  bods  in  mica  slate,  in 
StiriA  nt  EisenerK,  on  the  Golratb,  at  Baiding  near  Vordem- 
berg,  Xeuburg,  on  the  Bothaol,  on  the  Veitschalp. 

409.  DOLOTOTE.— Bitter  Spar;  Phillipa.  Chaux  car- 
bonatoe  magiieail^fere ;  Hauy.  ^fakrotypes  Kalk-Haloid ;  Mohs. 
Bittcrkalk  ;  llausmann.     Dolomit ;  llaidingor. 

IthombohedraL     111,100  =  43°  ol'fl.  ' 


imp    ^11,    a    oil, 
15     413,     X     514. 
pairaUel  faces. 


o    oil,    r 
The  forms 


100,  f  in,   m    311,  tj    2oT, 
tri,    K    are  hemihedral   with 


aa 
eo 

TO 

rr 

'J- 

mo 


60 
Z6 
44 
43 

73 
02 

100 
76 

113 


0 
0 
40 
3 
63 
46 
31 
84 
36 
63 


VD 

vc 

va 

vr 

v\o 

V\a 

ftir 

Ho 

Ha' 

Hr 


7fi' 
35 
33 
39 
79 
33 
36 
74 
IS 
41 


4 
S8 
68 
10 
86 
37 
31 
68 
28 
60 


710.  680. 


tbe 


Soe  also  fi^.  678,  680^  681. 

An  increase  of  temperature  of  loo^  o  alters  the  angle  between 
cleavnii;e  plaut's  i' 


iic&rJy  at  right  angles  to  cacli  other 


making  them  assume  n  poHitinn  more 
Forms  and  conibinationa, 
r,  m,  rr,  ro,  rtn,  am,  orm,  ann^  armf,  ornfv,  aorf'mv,  aormni'H'' 
Tb"  r»— -  ^  sometimes  convex,  producing  leutioular  shapes;  e 
di  <  ted  parallel  to  their  interscetiona  with  r;  r  somo- 

Uuu-^    i..Mnc£;    V    sometimes   drusy.      IVins.      Twin-face   o. 
ClMivnge.      r,  perfect ;    the   suHtuiea  of  cleavage   tsometimes 

cc  3 


tonde  of  iron  or 
Analjjses  of  d 

neighbourhood  of 
Cupnbj^Ab/ch..^ 

Carb.  Iin,3 
Carb.  magnesia  ' 
^<^b.  protox.  iron 

Aonljsea  of  dolo 
f7Ab„i,,A,,J° 

Garb,  lime 

Carb.  magnesia  ."     ' 
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Analjaes  of  dolomite  r  irom  Koloaoruk  near  Bilin  by  BAm- 
melftberg,  9  compact,  from  Ltebenstein  by  Wackenroder,  t  com- 
pact, from  tlio  coast  between  \lco  anil  Sorento  by  Abich,  » 
granular,  from  Rappenau  in  Silesia  by  Eammelsberg,  v  from 
»8oruk  by  Kuhu : — 


^Uo 


'Cirb.  lime       .     .     . 

61-00 

e3"87 

65*21 

75*87 

85*84 

Garb.  magnr>8ia    .     . 

30'63 

83-2-i 

34*79 

21-C2 

10-89 

Gftrb.  protox.  iron    . 

2-74 

OOl 

— . 

. — 

6*6» 

Garb,  protoi.  mong. 

— 

0*07 

— 

— 

— 

Organic  matter   .     . 

— 

I'OS 

— 

— 

— 

^■n  ftttarbed  and  imbedded  crystals,  granular  and  columnar 
^■Mses,  diascmioated,  pseudomorpbous  aiter  calcite. 

The  variety  in  white  granular  maesea  (dolomite)  forms  rocks 

'  by  itself  and  bedn  in  other  rocks.     A  greenish  variety  (rauten* 

'  apatb)  in  imbedded  crystals,  and  eleavablo  masses,  fi^ueutly 

ia  talc,  sometimes  in  pypaum.     The  red  and  brovm  varieties  of 

lustre  inclining   to  pearly  (brown  spar)    is  usually  found  in 

veins  isitb  various  sulphidefl,  and  in  clefts  in  basalt.     Ia  found 

on  St.  Gotthardt,  the  Brenner  and  Greiner,  Carinthin,  Baden 

near  Vienna,  the  Apennines  ;    the  imbedded  varieties  (rauten- 

spatb)  in  Sabsburg,  the  Tyrol,  Switzerland ;  in  rhombohedrons 

(r)  at  Traversella  in  Piedmont ;   a  green  variety  (miemit)  at 

Mjemo  in  Tui*cany,  Glucksbrunn  in  Thuringia,  near  Tharand 

in  Saxony.     Bhombolicdrons  with  convex  faces  occur  in  basalt 

I  at  Kolosoruk  in  Bohemia.    The  variety  called  brown  spar  occurs 

at  Schcmnitz  in  Hungary,  Kapnik  in  Transylvania,  Przibnun 

in  Bohemia,  Freiberg  and  other  places  in  Saxony,  Clausthal  in 

;  the  Hart,  Norway,  Sweden,  Scotland,  England. 

^■lO.   MAGXESITE.  —  Magnesie   earbonat*:*o    cristallifl^  ; 
^^m^moy.     Magnesit ;  Mohs,  Hausmann,  Uaidiugcr. 

f     Khombohedral.     loo,m  =  43°  4'. 

^y     100. 


(fig.  678.) 


Cleav^e.  r,  very  perfect.  Transparent... translucent  on  the 
I  edges.  Lustre  vitreous.  Colourless,  yellowish-white,  yellow, 
brown,  black,     u  =  4*6.. .8*0.     a  =  2*88. ..3*02. 

Assumes  a  pale  red  colour  when  moistened  with  nitrate  of 
I  cobalt  and  heated  before  the  blowpipe.  Soluble  in  dilute  sul- 
'  phnric  acid^ 

t: 


carbonic  acid  61*63,  innguesiii  i&'&d. 
c  c  4i 


»•  Ai  Will  ouit'iii  uy  LLCUrVf  I  ll 


Cflrbonio  acid     . 
Magnesia      .     . 
Lime    .... 
Oxido  of  manimn. 
Water      .    .     . 


In  crystals,  globular,  reni 

Occurs  usually  in  serpent 

found  at  Snanim  and  Arend 

Baumgarten  in  Silesia,   Hi 

Stiria,  Hall  in  the  Tyrol,  SaJ 

411.  BREUNNEEITE.- 

Breunnerit ;  Hausmann,  Ha 

Shombohedral.     100,111  = 
r    100,   e    oil. 

rr'  72°  37 

e^  43      e 

Form  and  combination,  r 
Cleavage,  r,  very  perfect.  Fr 
translucent.     Lustre  ritreou; 

iaCOa   of  rOpnvncm        P,>1/%«*»i1»» 
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e  from  St.  Gottliardt,  d  black,  from  Ilall  in  the  Tyrol,  all 
ly-  StninieyerT  e  from  the  Tyrol  hj  Brooke,  ^  from  the  Pfitsch- 
"  in  the  Tyrol  by  liragnns : — 


a 

b 

0 

d 

p 

f 

l»M#wun     . 

.      87-79 

82*89 

87-78 

8070 

8fl'06 

62-91 

K  pVOtoz.  iron 

.      13-83 

10*97 

10-54 

s'oa 

1316 

16-69 

.  protox.  man. 

0-09 

0*78 

0'»0 

S'-U 

— 

1*39 

K»n   .     .     .     . 

— 

— 



oil 

— 

— 

la  found  in  sing:le  crvstolB,  crystalline,  columnar  and  granular 
tea,  usually  imbedded  in  cWorite,  talc  and  sometimes  in  scr- 
l»CT3tino,  mon*  rnn*ly  in  {^ypsnm,  in  the  Tyrol  in  tlie  Zillerthal, 
'fitHchthal,  Fassatlml,  ritenthal  and  Hall,  St.  Gotthardt,  Nor- 
,f  Unst,  the  United  IStates, 


412.  ^rESTTIXK.—Mesr'tirispnth;  Dufriinoy.  Rhomboe- 
}ri&clii*r  Parachros-Baryt ;  Mohs.  Mesitin  ;  Hausmaim,  Hai- 
lioger. 

Bhonibohedral.     100,111  =  43°  X4*. 


o    111,  b   an,  r    loo,  e   on. 


PIO.  S87. 


ho 

00°     0' 

rK 

78^  4«' 

W 

130        0 

eo 

S5      11 

ro 

43     14 

ee 

43      14 

Combinations.  ro&,  rop.  Tl»e  faces  r 
miooth  ;  o.  e  rounded,  producing  lenticular 
hapes.  Cleavage,  r,  perfect ;  e^  traces. 
fracture  not  observable.  Transparent... 
aninHlucent.  Lustre  vitreous.  Greyish  and  yellowish- white,., 
cUuwidh-grecn.  Be<romes  brown  by  ex|)08ure.  Streak  white. 
Jrittle.      U  =  3-6... 40.      O  =  3-35...  3-417. 

Decrepitates  when   hented.      Grows    black   and   magnetic 
wtfore  the  blowpir)e.     Imparts  the  colour  of  iron  to  glass  of 
Soluble  ^ith  feeble  effervescence  in  hydrochloric  acid 
I'in  nitric  acid. 

Anolvaes   of   meaitine   from   Traverselk,   a  =  3*35,  a  by 
'ritzscfie,  b  by  Gibbs,  c  from  Thumberg  (pistomesit),  u  =  3'4i, 
jy  Frii/»che: — 

a  h  e 

rnrboTiir  ndd 46  70  4006  43aa 

1l*  of  iron   .           .      .      3418  SflOl  83*9« 

ra 2fl'18  STIS  21*72 

Xiroe         1'30  023            — 

c  c  5 


Oft' 


«0' 

1 

i 

p[> 

< 

60 

t 

30 

a 

SS 

17 

43 

28 

43 

23 

See  a] 
MmJT';    '^' perfect  I 
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of  ebalybite  a  fibrous,  from  Steinlieun  uear  Ilanau 
by  Stnsmeyur,  6  from  Ranciu  near  Vicdcssos  by  XUjrthiep,  a 
(roTD  Biebcr.  in  wliiu?  crv»talB,  by  Glas«on,  d  from  Siegrn,  in 
yellow  crj'stab*,  r  from  Uie  Hoheifrethe  mine  in  Iliiflienburg, 
y'from  the  Kiraohbaum  mine  in  Siegen,  all  by  KarBten  : — 


a 

h 

c 

d 

e 

/ 

Curb,  aeid     .     . 

.     .      S8'04 

30-9 

38-41 

38 -DO 

38'«4 

88-8fi 

Protox.  iron 

.      .      (0*63 

63-£ 

6806 

60-72 

50-41 

47'20 

Pniloi,  maagon. 

.      .       1*80 

6-6 

4-20 

7M 

7-61 

834 

Ma^rnesia       .     . 

— 

07 

2*36 

1-48 

2-36 

375 

Lime   .... 

.      .        0-30 

— 

1-12 

0-40 

— 

063 

laaolublt? 

— 

— 

0-48 

0-48 

0-33 

Oft6 

Annlysea  of  clialybile  y  from  tbe  Slnhlberg  near  Miisen 
by  Karaten,  A  from  the  Stablberg,  »'  from  Hamm,  both 
by  Scbnabel,  k  from  Neutlorf  near  Har/.gerode,  in  yellow 
cry»tnl»,  by  Herter,  /  fibrous,  from  the  Alte  Birko  mine  near 
Siegen  hj  Schnabel,  m  from  Ehrenfriederedorf  by  Magnus  : — 


Carb.  acid    .     . 
Protoi.  iron 
Protoi.  maosT^LU' 
]hra^eaia 
Lime 


89' 10 

47*90 
0-50 

.ri3 


A 

36-60 
47'1« 

10-81 
3-fi3 
0-60 


ao'io 

46*06 

0-87 
3-91 
0-35 


k 

86  93 

48-31 

1271 

1"70 

0*37 


I 

asta 

43*39 

17-87 
0'!£4 
0-08 


m 

38'35 
36-81 

25-31 


Analyses  of  ebalybite  «  from  AUevard,  o  from  Autun,  p  from 
Vizille,  all  by  Bertliier,  q  from  Erzberg  by  Sander : — 


Carbonic  acid 41*6 

Protoxide  of  iron 43*8 

Pr*>loxide  of  manganese  — 

MacTi^eeia 15-4 

Lim^ — 


0 

40*4 

46-3 

0*6 

is-a 


P 
42-6 
43*6 

1*0 
196 


38-44 

49'ei 

010 

618 

6-67 


Aiialyttea  of  chaljbite  r  crystallised,  from  Xeudorf  by  Pioschel, 
«  iruiu  Ailcnberg,  in  green  crystals,  o  =  3*60,  by  Monhrini,  t 
oompact,  from  Burgbrohl  on  tho  lake  of  Loacli  by  Bischof : — 

r  9  i 

Cnrb,  protox.  iron 70*3i 

Carb.  protox.  mongan 8'60 

Curb,  magnesia 7*60  — 

Carb.  lime 6-43  soaa 

SQica —  110  — 

lu  attached  cTjftluU,  granular,  fibrous  or  compact  masses, 
fflulmbkr,  rvnifono,  and  pscudomorphouB  alter  culcite. 

cc  6 


6-l'Oi 
IfJ'Cfi 


06  72 


3-28 


ro0tro  near  Bilbao,  Pacbo  in 
Przibram,  Joa4.'liim8thal  lui 
FriMbcrg  and  F.Krcnfriedor»< 
Tonsbiro,  Wbeal  Maudlin 
Cornwall.  In  trap  rocks  a 
Zittau ;  in  beds  in  heniatito 
BobL'iiiia.  Clay  ironstone  ( 
mixture  of  clay)  oociirR  abi 
StnftordMhirc  and  South  Wal 
briioky  Schaumburg,  Oanabri 

414.  DIAIiLOGITB.— C 
Manganese  carbonate ;  Ilau 
Moha.    KhodochroBite ;  Hai 


Bhombobedral. 

100,111 

J 

0    111,   a    oil, 

r   100,1 

ao         00°    o' 

ly 

Otf'          60       0 

eo 

rO           43      29 

etf 

Porm  and  combinations. 

but  currod ;   e,  atriated  pan 

convf-x,  dnisv.     Cleavage. 
-4 - — - — — 
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CaH>.  protox.  mang. 
Carb.  linio      .    . 
Carb.  maj^esia    . 
Carb.  protox.  iron 
Water  .... 


90-S 

e'6 


h 

S2-3 
8-8 
10 

7*3 


8664 

10*68 

2*43 

0*31 


d 

89*91 
0*06 

3*30 

0*U 


73-70 

1308 

7-38 

£76 
0*06 


In  attached  ciyatala,  globular,  renifonn,  crystalline  or  radiat- 
ing, columnar  and  compact  mnases. 

Ifl  fuund  in  veins  in  gneiss  and  porphviy  at  Freiberg  in 
Saxony,  Sobemnitz,  Kapuik  in  Hiuigary,  jTii^ag  in  Trausyl- 
vauia,  Ihlefeld  in  tbe  llarz  ;  in  beds  of  hematite  at  Gunzea  uear 
S£ir^;aui)  in  Switzerland,  find  Schebenholz  not  far  from  Elbinge- 
rtiJ«}  in  llie  Harz,  Glandree  in  tbe  county  of  CUu-e  iu  Ireland. 


15.  CALAMINE.— Carbonate  of  nnc ;  Phillips.  Zinc 
rbonate  ;  Hauy.  Rhouiboedrischer  Ziuk-Baryt  j  Mohs. 
altnei ;  HausDoaiin.     Smitbsonit  \  Haidinger. 

Bhombobedral.     100,111  =  43°  37''3 

o  nit  a  oil,  r  100,  €  oil,  /  ill,  m  all,  x  *38,  *  IHI 

00* 


ao         00"  0 

aa         00  u 

eo          ^i  68 

e€            43  63 

TO           43  67 

FIG.  fiPl . 


fo 

jr 

mo 
Vim 


73"  SO' 
61  46 
00     37 

74     68 
113     33 

no.  693. 


XX 

to 

* 


73°  se* 

111      48 

77     63 

115     43 


Fia.  693. 


S«te  also  figs.  678,  seo,  683,  &8i. 

FormB  and  combinations,  r,  wi,  ra^  r«,  ry,  »*»,  rfy  orm,  ram, 
ftff.  Tbt'  faces  r  UHually  ciirveti,  fn-ipiently  rough.  Cleavage. 
r,  ptfriWet.  Fracture  uneven,  imperfect  conehoidal.  Semi-trana- 
pAreot... translucent.       Lustre  TJtreous,    inclining  to  pearly. 


590  CABBOXATES.  ^^H 

Colourless,  white,  ^^^^  gi*(>oa,  brown.     Streak  white.     BrJtJ 

H  =  60.      n  =  4-34... 4*  4fi. 

Infusible  before  the  blowpipe.  On  charcoal  Hc^poiits  s  sab- 
limate  which  is  yellow  while  liot,  but  berouicB  whiU?  ou  (Xioling. 
Tlie  varietios  contniniii;?  cadmium  in  thp  inner  flame  deposit  & 
Bublimnte  surrounded  by  a  red  nner-  With  solution  of  eolwlt 
becomes  green.  Soluble  with  ellervescejicc  in  hvdroeWonc 
add.    Soluble  in  caustic  potash. 

ZnC^    carbonic  acid  8&'l8,  oxide  of  zinc  M'sa. 

Aimlyses  of  calamiuo  a  from  Somersetshire,  h  ^        '' 
shire,  both  by  Smithson,  e  from  Xertschinsk,  J  : 
berg,  e  from  Briloa,  all  by  Karsten,  /*  from  Tuina  ui  Jsilicfa 
by  Berthier: — 

abed  9  / 

Carb.  acid 852     SAB     8561     a(-86     M-19  M1» 

Ox.  zinc A4-8     06'fl     67'76     «4-&3     94-H  ftn 

Protox.  manguu.   ...      —       —       e*e3       —        —  «^ 

Oi.  lead —       —        —         —        0  SO  U 

Protoi.  iron      ....      —      —        —        —        —  ■ 

Analyses  of  calamine  ff  from  Altcnberg  in  yellowish-wuP 
crystals,  a  =  420,  from  Nirm,  A  light  gi'een  crystsls,  a  =  4ni. 
i  dark  green  er^-stak,  o  =  8*98,  by  Monhoinif  ^£rom  liatBcktB^ 
by  T.  Kobell : — 

^-  A  .  k 

Carb.  ox.  zinc 8403         86*78         7448         HW 

Carb.  protoi.  iron       .     .     .      I'Sd  2*s*  8*20         r>a 

Carb.  protoi.  mangan.     .     .       6*80  7'6S         1199  — 

Carb.  ox.  lead —  —  —  l  it 

Carb.  lime V5S  O'M  lea         — 

Carb.  mii^iesia       ....       2-84  4*44  rss  — 

Silicate  zinc 1*85  —  — -  — 

Siliea —  0*08  o'so         — 

Volatile —  —  D'M  — 

In  small  attached  crystals  with  obtuse  rounded  ed^;  in 

reuiform,   botryoidal,    fibrous   and   granular  maasos}   psBodD* 
morphous  after  ealcite. 

Calamine  occurs  iu  beda  and  veins  with  Bmithsouitp*  gftknL 
blende,   iu   the   cn'stalline   sinter,    transition    rocks, 
formation,  the  Mu»ehelkulk  and  oolite  fomiatiuns.     ]t 
at  Altenberg  and  Nirm  near  Aix  la  Clmp'-'^"    •?*  *-  - 
Brilon  iii  Westphalia,  near  TaniinTiU  in  > 
Bleiborg  in  Caritithio,  in  the   Biuuit,  at 
Puhind,  Dogiia/.kn,  ifezbauya  ami  Haskn  i; 
in  Serria^  T»ehttirt*ki  iu  tho  Altai,  Xmrtschuuik  a*n»  ^1 


xan^siTH. 


Tagil»k  in  Slberi/i,  Cheasy  in  France,  in  Belgium,  jL-fferson 
County  and  nianv  other  places  in  the  ITuiUd  States,  AVaiil<»ck- 
head  arul  liOHdhills  in  Scotland,  the  Mcndip  Hills  in  Sotncraot- 
klilfe,  Matlock  in  Derbyshire,  Alston  Moor  in  Cumberland. 


416.  SELBITE. 
carbonate ;    llauj'. 


■Carbonnte  of  silver ;    PbillipB.     Ar^nt 
Grauailber  ;    Hausmonn.      Selbite  ;  iLu- 


Lorphous.  Frauturo  uneven , , .  earthy.  Opaque.  Dull. 
Grey  of  Tarious  shades.  Streak  grey,  sliining.  Soft.  ScctUe, 
Before  the  blowpipe  on  charccal  easily  reducible  to  silver. 
9olublo  with  eflfer\'oscenco  in  nitric  acid. 

lyeifl  of  sclbite  from  Altwolfach  by  Selb  : — 

*boQic  acid 12*0 

tver 7a'6 

rbonato  of  oxide  of  antimony  with  some  cu      .     .     16*6 

'as  fotind  in  small  quantity  in  St.  "Wenzel's  mine  near  Alt- 
faoh  iu  the  Black  Forest;  occurs  more  abuudautly  at  Kcal 
'dd  Catorce  in  Mexico,  accompaikied  by  linarite. 


.7.  AGNESITE.— Bismuth  carbonate 
it;  Hausmann,  Haidinger. 


Dafri5noy.     Bia- 


AnioqjhuuB.  Fracture  conchoidol... uneven,  earthy.  Opaque 
...txanshieent  on  the  edges.  Lustre  vitreous... dull.  Oroen 
and.  yellow  of  various  shades.     Streak  greenish-grey  or  white. 

K4'o...4-5.  a  =  eooo. 
the  matrass  yicUlp  a  little  water,  decrepitates  and  becomes 
Before  the  blowpipe  melts  very  easily  and  ia  rednoed 
effervesccnre  to  a  metallic  bead,  which  on  continuing  the 
blast  deposits  a  sublimate  of  oxide  of  bismuth  on  the  charcoal. 
Soluble  with  etfervescence  in  hydrochloric  acid. 

Consists,  according  to  Plattner,  principally  of  carbonate  of 
OTide  of  bismuth,  mixed  with  oxide  of  copper,  iron  and  sulphuric 

massive,  diaseroinatcdf  investing  othar  minerals,  and 
dar  pscudomorphous  crystals, 
found  in  the  Arme  Hiilfe  mine  at  Ullerareuth,  Schnecborg 
Jobann-Oeorgenstadt,  St.  Agnea  in  Corawall. 


4 


5t^ 

41S»  PABISITE. — PaHait;  Hausmann. 
Ebombohedral.     100,111  =  Bl°  So'- 
0    ni,  X    J3L 


FXa.  EOi. 


69     20 


Cleavage,  o,  yerj*  perfect  j  r,  very  imper- 
fect, Practure  smaU  cotjchoidal,  LuBtre 
vitrpouaj  o  pearly.  Browniah-yellow,  inclin- 
ing to  red.  Streak  yelJowisb-wliite,  n  ^ 
4-fi.     o  =  I'SSO. 

Ill  tbe  matraaa  yields  water  and  carbonic  acid^  becomes  ciTt- 
namon-brown,  and  friable.  Before  tbe  blowpipe  pboaphoreset?*, 
but  is  ini'usible.  With  burax  forms  a  yellow  beadr  wfaioh 
becomes  colourleBs  on  cooling.  Difficultly  soluble,  with  effer- 
veacence,  in  bydrocMoric  dcid. 

Analysis  by  Bunsen : — 

Carbonic  acid 23-61 

Cerium,  lantbanium,  didymium    .     .  60*78 

Calcium 8'29 

Fluorine 6"49 

Oxygen 9&6 

Water 238 

Is  found  in  crystals  in  the  emerald  mines  of  Muzo  in  New 
Grenada. 

419.  LANTHANITE.  — Carbonate  of  cerium;  Phillips. 
Cerium  carbonate ;  Dufr^noy.  Lanthanit;  Hausmann,  Hiu* 
dinger. 

Pyramidal. 


aa 
ac 


90°     O' 
90       0 


FIO.  695. 


Cleavage,   c,  perfect.  Lustre  pearly.  White 
passing  into  grey,  yellow.    Streai  white,   h  = 

2*6... 3. 

Before  the  blowpipe  takes  a  brownish-' 
low  colour.    Soluble  in  acids  with  effervi 
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593 


kX  +  311,    carbonic  acid  10*13,  oxitle  of  kutluiuium  77-43, 

Acconling  to  Hieiuger  and  Moeondcr,  consists  of: — 

Cftrbonic  acid .     l(»'8 

Oxide  of  lanthanium  with  traces  of  Ce  .     .     TS? 
"Water 13-6 

la  found  in  small  square  tabular  crjtttals,  in  granular  masses, 
veetdng  other  minerals^  with  cererito,  at  Biddarbytta  in 
II. 

420.  MALACHITE.— Green  carbonate  of  copper;  Phillips. 
Malachite  ;  Beudant.  HemiprismatiscberHabronem-Malftckit  j 
VIohs.     Mabicliit ;  Hnusmauu,  Haidinger. 

Oblique. 


100,   b    010,   c    001,   m    110. 


TIQ,  696. 


d 


ea 


0 

0 

46 


ma 
mb 
cm 


3tf°  20' 
£3  40 
67     S& 


The  ftces  e  rough ;  a  sometimes  8triftte<l 
nu-allel  t-o  its  intersection  nitb  m.  Twins. 
[Via-taco  a.  rj  =  flfl*^  ao',  mm  ^  i07°  20'. 
Clfavago.    c,  b,  very  perfect,  the  former  more 

lily  obtained,      fracture  concboidal...im- 
Weo-  Tranalucent . . .  translucent  on  the  edges. 
Luatre  adamantiue,  iiicliuiiig  to  vitreous.     Emerald-green,  Tcr- 
digrifl-green.     Streak  Terdigris-green.     Brittle,    u  =  S'6...4'0. 

—  371. ..vol. 

In  the  matrass  decrepitates,  yields  water,  and  turns  black. 
Before  the  blowpipe  on  charcoal  is  reduced  to  a  bead  of  pure 
Wpper.  With  borax  iu  the  outer  fliune  forma  a  green  glass,  in 
the  inner  flame  a  coloiirless  glass,  which  on  cooling  becomes 
red  and  opaque.  Soluble  with  effen'escence  in  nitric  acid,  also 
in  ammonia. 

^£uC  +  Cull,     carbonic  acid  10'03,  oxide  of  copper  "I'Ol, 
^Kr  S'lfl. 

Analyses  of  cTTBtallixcd  malachite  from  Cbeesj^  a  by  Vftu- 
qaelin.  A  by  Phillips,  c  of  compact  lualacliitc  from  Turjinak  by 
Klaproth ; — 

a  h  c 

Cnrbonicacid    ....     91-95         iss        18 0 
Oirido  of  copper  70*lO         73*2         70*6 

"Water    .     .  8-76  oa         U'4 
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HTuBora  cabboxates 


la  twin  erj'etals^  globular,  reiiiform  «ad  stJilacUtk 
exhibltiug  a  fibrous  composition,  earthj,  paeudouiorptioiu  sSlxt 
c-alcite,  eupHte,  chesajrbte.  It  appears  to  be  producud  bv  the 
decoTfipositiou  of  other  ores  of  copper. 

la  foLuid  lu  tbe  copper  miuea  of  Chesflj  Bear  Lront,  Licflm 
in  Spain,  Siegen  and  Rheinbrertenbaoh  in  Pru9«iai,  Snftlfeld  in 
Tliuringia,  Falkenstein  near  SchwatK  in  the  TjtoI,  STAskri  acd 
Mttldawn  in  the  Banat,  Miedziana  Gota  in  Poland,  in  the  mm« 
of  Werchgturi,  GumeAchewkoL,  Turjinsk  and  Xischue-TiigU 
in  Siberia,  in  Cornwall,,  Wales,  Irelaii*.!,  Shetland. 


421.  CHESSTLITE.— Blue  carbonate  of  wjpper ;  Philli&i. 
Azurite;  Beudant.  Hemipmmatiscbor  Lazur-^laWhit ;  Mulii. 
Kupferlaeur;  Kausmann.     Lasur;  Haiding^* 

Oblique.     101,100^  4S*'V;  111,010=58°  3'-6  ;  ini,ooi=*l°u'. 

a  100,  h  oio»  c  001,  p  osi,  /  on,  t  oas,  f  «•, 
r  108,  ii  lOS,  n  012,  6  101,  rj  SOS,  f  201,  n|^  SOI,  ^  *ni, 
c    101,  C    103,  to   120,  m  no,  %  sao,  y  aio^  x    in,  «  In, 

^     211,    Z     411,    W     223,    k     221,    A     221,    ^     126,    €     246,   <^   243, 
y     121,    5     243,    O     241,    p     1S4. 
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0 
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40 

XC 

64 

63 
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18 

1 
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33 

kc 

71 

26 

va 

28 

9 
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89 

mc 

91 

48 

jja 

S3 

24 

dd' 

90 

69 

he 

68 

14 
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45 

4 
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11 

9C 

63 

33 

na 

64 

26 

W 
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81 

y^ 

67 

66 

fia 

80 

83 

h^ 

93 

IS 

ze 

78 

67 

ra 

84 

55 

m' 

118 

16 

ic 

S8 

68 

ca 

08 

21 

W£ 

106 

14 

ec 

30 

41 

la 

119 

10 

y/ 

79 

61 

dc 

64 

27 

c« 

137 

13 

99 

114 

S4 

oc 

77 

33 

(&a 

154 

44 

za 

17 

54 
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91 

13 
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141 

16 

y« 

33 

9 
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3 
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15 

xa 

63 

8 

^c 
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6 

iT 
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22 

/« 
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4 
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10 
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47 
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— 
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33 
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bmations.      acd..m.0.^.h.^.p,    fnc..h.xjt.dfig^    xJicm.Qfq, 
^,M.^B.r.p.g,    St/tch.dc.tlfq^.v.ltif    oxmQchdq.gefp^    aQc^gf/i* 
auhodepfg^     avi^re^phA-xh»iiopg^     amcMp^f,     amchlpfy^zfiQri^y 
IpfOiO.Jc^pitiv.     The  facea  c  striated  parallel  to  their  inter- 
ons  with  f:    a  sometimes  Ktriated  panUIol  to  their  inter- 
with  c;   p,  u,  rough;   h^  Bomotiines  concave.     Twins, 
e  Q.     Cleavage.    /?,  perftnrt,  hut  interrupted;   «,  lesa 
dii>tuicL ;  m,  traces.    Fracture  conchoidal.    TranspHrent. .  .trans- 
t  ou  the  edges.     Lustre  vitreous,  iucliuiug  to  adamimtine. 
Streak  smalt-blue.    Brittle,    h  =  a'o...4-o.    e  =  3'7M 
t. 

In  the  matrass  becomes  black  and  yields  water.  Boforo  the 
blowpipe  uu  ehttrv'ool  is  reduced  to  a  bead  of  copper.  With 
bt>nu  torms  a  blue  ghisa.  Solublo  with  effervescence  iu  nitrio 
And  and  ia  sulphuric  acid.     Soluble  also  in  ammonia. 

sCuC  -f-  Cull,  carbonic  acid  2668,  oxide  of  copper  eQ'lO, 
Vftter  6'33. 

Analvses  of  chessylite  from  the  Ural  a  by  Kluproth,  from 
Chessy  h  by  Pliillipa,  c  by  Vauquelin  : — 

a  b  c 

Carbonic  acid  .     .     .     S4        saia        a&*o 

Ojiide  of  copper  ....     70        oi»03        oh'S  m 

Water «  bvi         «'5         f 

In  attached  cr>Ktals,  in  botryoidal.  staWtitic  ami  compact 
maai^,  earthy.  It  probably  ia  thu  result  of  the  deco»ii»o:iitiim 
<jf  other  ores  of  copjwr. 


I 

i 
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nTBBOUS  CXBBO»JLTE«. 


Ta  found   at   Cheasy   near   Lyons,   8olotu*t4»*Mt?V.   "Nlkf 


jewnk,   Sohlangenberg   and   iSewersk    in    the  .'  i 

Sasku  and  Uoi^nazka  in  tbe  Banat,  Maidan|>ek  i 
xiaua  Gora  in    PolanJ,    Schwatz  in    the   Tynii,    /. 
BohcDiia,    Linares  in  Spain,  "WTieal  Buller  nc«r  1. 
Cornwall,  Alston  Moor  in  Cunibcrlajul,  XV^anJiirkhimd  il 
id,  Thimngia,  Hessia,  Wirtemberg,  Silesia,  Chile, 


422.  BURATITE.— Aurichalcit;  Dufr^noy,  Hanimann,  Hia- 
-dinger. 

Translucent.     Lustre  pearly.     Verdigrifl-grpOTi.     n  ^  roi 
In  the  nialrasa  yields  water  and  grows  black.     Beliipe  the 
blowpipe,  in  the  inner  flame,  deposits  a  sublimate  of  zinc  oe  the 
cbareoal.     AVitb   soda  and  borax  yields  a  globule  of  copper. 
Easily  soluble  with  effervescence  in  hydrocliloric  aeiJ. 

Zn"C  +  Cu*C  +  H*,    carbonic  acid  1«-19,  oiidc  of  oopptt 
2fl*i7,  oxide  of  zinc  W7i,  water  ft-93. 

Analyses  of  buratite  (orichalcite)  from  Loktefsk  a,  h 
Bottger,  c  from  Loktefsk,  d  trom  Che8sy,%>  =  3 Ma,  Ixjth 
Delessc,  «  of  a  very  small  quantity  from  Matlock  by  CoodcU;^ 

a  h            c             d         9 

Carb,  acid    ....     leoe  leos  si-«  soosl 

Water Ptts  9oa  8-46        7*ea/ 

Ox.  copper    ....    asio  ssao  ♦©•«  woo      tt-i 

Ox.  zinc 46-84        4oflS        3203        4l-Ifl        42T 

Lime —  —  8-69         2*ia      t 

Is  found  in  acirular  cryBtnln  and  columnar  nmssca,  at 
^^       and  some  other  j)kces   in  the  Ural,  Che«8y  in  Fi 
IRbatances  resembling  buratite  are  found  in  the  mar 
Tolterra  in  Tuscany,  in  Framont,  in  the  Tyrol,  and  in  SHwi 


423,  HYDEOMAGNESITE.— Hydromagnarit}  HainwmV 
[lloi  dinger. 

Faintly  translucent.     DuD.     H  =  8'*, 

Infusible  before  the  blowpipe.      luusily  fidlublf    witli  .ffi^ 
>enc6,  in  hydroclUonc  aciti. 

sMgC  H-  Mgll',      carbonic    acid    35fl4,    nmgucm    4*^ 
iter  10  ill. 

Analyses  of  hydfomagneMte  a  fnim    Hnbok43n   hy 
'^achtmeistor,  b  trom  Kuini  by  t.  KobcQ  :<— 


OATLVS&ITE.  507 

a  h 

Cftrbonic  acid 3583  SAOO 

MugTieaia    . 4^-41  43-90 

Wut<>r 18-63  19*68 

Silica 067  030 

Hed  oxide  of  iron      ....  o-27  — 

Stony  matter 1'39  — 

li  found  in  earthy  niasaes  in  serpentine  at  Kumi  in  Xejjro- 
punte,  Hobokuii  iu  New  Jeraey,  and  several  places  in  New 
ToHi,  iu  tUo  ialond  of  Unst,  tmd]  it  is  said,  iu  the  East  Indies. 

4ai.  GAYLUSSITE.— Gayluftflite;  Beudant.  Ilemipris. 
iDAtiachea  Kup boa-Haloid  ;  Mohs.  Gayius&it ;  Haufiinaim, 
Hoidinger. 

Oblique.     101,200  =  78^60';  111,010  =  56^16';  101,001  =87"  4a'. 


0  100,   e   00!,   r    osi,  «    201,  m   110,  r    m, 
the  zones  «c,  min\ 


a  16  commoii 


M 

40" 

30 

sa 

61 

64 

ae 

78 

87 

ee 

64 

46 

m' 

70 

ao 

ma 

65 

33 

mm' 

68 

60 

rr' 

no 

SO 

re 

43 

SI 

mc 

SO 

30 

40°  SB'' 

08     89 
70     33 
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iCombiualions.  crem,  t*rea,  cr«em.  The  faces  r  striated 
iMfl  tf)  their  inleracotions  with  n  Cleavage,  w,  distinct; 
r.  ic't.     Fmctiire  conchoidal... uneven.    Tran8piuvnt... 

tn«  I.     Lustre  vitreous.    Culourless,  white,  grey,  yellow. 

Streak  white.     Brittle,     u  =  ae.     a  =  ro28...1'950. 

In  the  matrftMM  decrepitatcsj  yields  water,  and  becomea 
opaque.  Before  the  blow|»ipe  melta  easily  into  an  opaque 
mniiiliiip  bend.  Wlien  reduced  to  powder  slightly  m.tluhle  in 
After  igtiition  water  dissolves  the  carbonate  of  soda 
,.i..n.iy,  leaving  the  carbonate  of  lime  undissolved.  Easily 
•oluble",  with  eflcrvescence,  in  nitric  or  hydrochloric  acid. 

y»C  +  CaC  +  eH,    cjirbonate  of  soda  se-e^  curbonate  of 
le  *3'8,  water  30*3. 


598  HTDBOrs    OABBOTXTES, 

Analjsoe  by  BoiisBiiig;milt : — - 

Carbonate  of  eoda     .....  S4*6 

Carbonnte  of  lime     .     ,     .     .     .  3a*A 

■Water 30* 

Clay 1-5 

In  isolated  ciystak  imbedded  in  a  etrntiun  of  clay,  coremg 
a  bed  of  carbonate  of  soda,  at  Lagiudlla  near  Merida  iu  Cohmtbia. 

425.    TEONA.— Trona  j    Phillips,  DuMnoj.       Pmmatoi- 
disches  Trona-Sak ;  Mobs.     Trona;  HauaTOwm,  Haidiager* 

Oblique. 


riQ.  eoo. 

rt 

103°  IS* 
76     4£ 

/ 

r 

i^ 

\ 

md 

47      30 

A 

\    ■ 

/' 

H 

re   15 

"     \ 

/ 

m 

T4     19 

L 

\ 

/ 

The  faces  (  are  striated  parallel  to  their  intersectiona  vitb  r 
Cleavago,  r,  perfect  j  n  aud  I,  traces.  Fracture  iineTeD*. 
conchoidiil.  Ta*atiHparent.. .translucent.  Liiatre  vitreous.  Co- 
lourless, white,  when,  impure  jeilo^ish-grey.  Streak  Trbite. 
Brittle,     a  ^=  2  5.     a  ;=  siiir.     Taste  alkabue. 

Does  not  effloresce  when  eipoaed  to  the  air.  Before  tl^ 
blowpipe  nit'lts  vcn'  readily,  imparting  a  yellow  colour  to  thf 
Hame.     Eueily  eoluble  in  water. 

Na^C^  -j-  4H,    carbonic  acid  40*2ft,  soda  Af'TBj  water  2VW. 

Analyses  of  trona  from  Fezzan  a  by  KJaproth,  i  by  BeudsEt 
c  from  Lagnnilla  by  Bouaeingault : — 

a 
Carbonic  acid     .     ,     ,     ,    .    38"0 

Sodti 370 

Water aa-e 

Sulphate  of  soda      ....      a*5 

Is  found  in  crystals  and  granular  masaeB  oti  the  biui^i  of  llij 
natron  hxkcs  in   Egj'pt^  in  Suckena  in  Fer^zan,  at  L 
not  far  from  Merida  in  Columbia  under  a  stratum  of  clay^ 


^ 

e 

40^13 

3»00 

38*ea 

41  2J 

2r24 

irao 

426.  NATRON.— Carbonate  of  soda ;  Phili 
bonatee ;  Dufr^noy.     HemipriMnatischea 
Sod^ ;  Hausmann.     Natron ;  Haidinger. 


TUXKUOICATRITE. 
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Oblique.     lOM«>=M*'fl8';  111^10=64^10';  101,001  =  38"  e'. 

a  100,  6  010,  «  oil,  p  101.  $ 
9  is  (TOOLiuoa  to  the  zojiea  apj  me;  u 
vie,  pm. 


101,     m     HO,     tf     121, 
ifl  coauuon  to  the  zonea 


TIG.  001. 


41^ 

80°     0' 

vu' 

110°    3' 

ph 

yo     0 

mm' 

7«     28 

pa 

68      £2 

.  fir' 

70     41 

0p 

67      -WJ 

^>7/J 

71      SS 

9d 

C3      28 

fO 

73     40 

Combinations,  em^  emh,  ev^mft,  jtemab. 
Twins.  Twin-face  p.  Cle4ivagc.  p^  die- 
tinet ;  b,  impert'ect ;  m,  traces.  Krncttire 
cojichoidal.  Tnuiapan?nt...Beu)i-tran8paj'eut. 
X«u«tre  vitreoua.  ColuurleBs,  white ;  yellow  or  grey  when  im- 
mire.  Slrciik  whitt?.  Sectile.  H  =  1'0...1'6.  u  =  1-423. 
T  laf,  piingcnt. 

■  ■''»  wlu'ii  dxpusod  to  the  air.  In  the  matnisa  melts 
at  u  low  heat.  Before,  the  lilow])ipc  with  silica  ftisea  with  effer- 
vetjcence,  impartiug  a  yellow  colour  to  the  flame.  lU'atlily 
soluble  in  water.  The  Bolution  rcddena  tunneric  paper,  and 
turns  reddened  Utmus  blue.     EfiVnescea  with  acids. 

l^aC  -f  lull,    carbonic  acid  16'30,  soda  2i-6«,  water  6206. 

Id  found  nb\iudnnt1y  as  au  efflorescence  in  the  plain  of  De- 
breczin  in  lliingary,  in  the  Asiatic  steppes,  on  rocks  at  Biliu  in 
Bohemia]  araong  volcanic  products  ou  Veauviua,  -lUtua,  Pico  de 
Tejde  in  Teneriffe,  Guadaloupe,  on  lavas  ;  dissolved  in  the  Boda 
imkea  oi'Egj'pt,  in  the  springs  of  Carlsbad  and  Kykum. 


427.  TITERMONATRTTE.— Sonde  carbonat^'e  prismatique ; 
Dufrenoy.  Priumatisches  Natron-Salz  ;  Mobs.  Thermonitrit ; 
XIuuHuiann.     Thcrmouutrit ;  llaidinger. 

Prismatic.    011,010  =  18°  7' j  101,001  — 48^6' j  110,100  =  69°  fi«'. 

a    lou,  0    001,  o    101,  r    10a,  d   sio,  p    111. 

f  10.  009. 

'^     '  pp'       88°  la' 

pp"       127     51 


«0 

80=^ 

0 

•0' 

99 

10 

tf^ 

£8 

14 

id- 

73 

10 

,-<^ 


pp 


146      6fl 


'ombinatiooii  «fa,  oda^  opda,  cropda.  Tho 
a  Ti-rv  briq:ht.  Cleavage,  a,  traces.  Frac- 
conclioidal.       Transparent... trausluoent. 


>^ 


600 


iriTttATEa. 


I 


Lustre  vitreous.     Colourless,  white.. .yeilowiah.     Streak  tHi 
Sectile,     11  =  1'5.     0  =  1*5.. .1*6.     Tasto  pungent,  alluiUtH'. 

It  does  not  melt  iu  tlie  luatraaa  at  a  very  iovr  Ueat ;  in  otb?r 
respects  its  reactionH  are  the  same  as  those  of  natron.  It  <ioei 
not  cMoresco  so  readily  as  natron. 

KaC  +  H,    carbonic  acid  36*60,  soda  40'98,  water  14'»3, 

Analyses  of  thermonatrito  from  Delnrecziu  and  VeBnriiiBliy 
Beudaut ; — 

Carbonic  acid               .          .     .  ss'i  sa*9 

Soda 609  4rs 

Wntor 14- 7  U-T 

Cliloride  of  sodium       ....  —  Tf 


Is  found  associated  with  natron,  which»  in  cfflorcarins;. 
comes  thermouatrite.  A  solution  of  carbonate  of  soda,  e^' 
at  from  25°  c  to  37"^  c,  and  iH.Tmitted  to  cotd  slowly,  i)- 
t*r}'8tala  of  thermonatrite,  wbile  a  less  sntumted  &<il  ii;  .-j  l;  .: 
lower  temperature  yields  crystals  of  natron.  In  tbr  larb-ni^tj 
of  Boda  of  coramerco  both  apeciea  are  mingled  ttigt?ther.  Tir 
crystals  of  thermonatrito  occur  in  drusy  cavities  iu  the  ualroQ, 
and  remain  bright  while  the  natron  effloresces 

^^       428.  NITEATIXE.— Xitrat^ofsoda;  Phillips.     Kt 
^^m   Boude  ;  Beuduut.    Hhoniboedripches  Nitruni-Salz  ;  Muhs. 
^^r   tronsalpeter ;  Hausmann.     Nitratin  ;  llaidingcr. 


bp.  1 


MTE^TES. 


Bhombohedral.     100,111  =  43"  *o'. 


r    100. 


rf^ 


78^  8/ 


(ig,  679.) 


An  increaso  of  temperature  of  loo  o  causes  rr  to 
about  27'.  Cleavage,  r,  very  perfect.  Frseture  «u 
seldom  perceptible.   TnmM»areiit...tranftluceiit.   Liwtrr^ 

CoIourle»fl,   white,  grey,  brown.      »St'     ' 
sectile.     11  =  r5...9'«>.     o  =  *i*«Hin4. 

Df-fbiijroti'**  on  l.nirTi 
phitinum  wire  melts  t  . 
flame.    Is  soluble  in  thi-ic«)  lU  wet^hl  oi  nuivr  At  i, 

NaN,    nitric  acid  os-fi«,  soda  30'U. 


JfTTKB, 


601 


Analyses  nf  mtratinc  from  the  desert  of  Atocama  by  Lo 
Guiu,  from  Tnrapnca  by  Ilut'stetter : — 

Nitrnte  of  flotla     .     .                     nd-70  9-i-20 

Chlori<lc  of  sodiutu                          rao  1*90 

Nitnite  of  potjish       .                        —  0*43 

Siilphnt*?  of  potash    .      .      .      ,        —  O'Sl 

Nitrate  of  magiiettia       ...       —  0*86 

Water SOO  I'M 

Kcmnindcr —  O'SO 

Is  found  in  ervstnls  and  cnstallme  maiises,  iu  the  district  of 
Tampaca  in  Peni,  near  the  Iroaticr  of  Chile,  in  extensive  beds 
sereral  tWt  thick,  with  clay  and  sand. 


4'2a  KITRE.— Nitrate  of  potash  ;  Phillips.  Potasae  ni- 
trutve;  Hauy.  PriernHtiscbcB  Nitrum-SaLe ;  Mohtf.  Kalisal- 
peter ;  llauHmann.     Salpeter  ;  Haidinger. 

Prismatic.    011,010=40'*  8';   101,001— 35°  I'-T 

k     101, 


1      IOC 

,    b 

010, 

C     001, 

t      20 

1, 

111. 

he 

w.'^ 

0' 

u 

100*^ 

o' 

ra 

w 

o 

nm' 

01 

10 

oh 

PO 

0 

PP' 

48 

38 

^y 

88 

AH 

i^" 

88 

SO 

hk' 

70 

» 

py 

108 

8 

110,100=69"  25. 
r     103,    m    110, 

Ft  a.  003. 


<::^ 


The«e  angles  were  determined  at  a  tem- 
perature of  19'^  c.  An  increaiie  of  tempe- 
rature of  luo'''  c  increases  kk'  by  about  44'. 
sua'  does  tK»t  appear  to  change.  Combinations,  kma,  ckma, 
pjX"wjrt,  xkma,  sK'ima.  Twins.  Twin-face  m.  Cleavage.  A:,  per- 
fect ;  a,  less  perfect ;  w,  imperfect.  Fracture  conchoidal.  Trans- 
parent... tranMueent,  Lustre  WtreouB.  The  indices  of  refrac- 
tion, for  the  brightest  rays  of  the  ppectrum,  of  light  in  planes 
parallel  to  a,  h,  c  respectively,  and  polarized  in  tlioae  planes, 
arc  rfif>62,  i-wna,  raaa.  Tlio  optic  axes  lie  in  a  plane  parallel 
to  6.  W'lieu  seen  iu  nir  through  the  faces  <;,  they  apprnr  to 
make  auj^les  of  4°  So'  with  a  normal  to  r,  Coloui'lcs.**,  white, 
greri«h.  yellowish.  Streak  wliite.  8ectile.  u  =  S'O.  o  :^i 
1*933.     Ttutte  saline  and  cooling. 

Melts  at  Zh\i^  c.  Before  the  blowpipe  on  plutinum  wij 
imparts  a  violet  colour  to  the  tlamc.  It  dellagraies  when' 
thmvru  ou  red-hot  clmrcoal.  Oue  part  is  soluble  in  7'6  of 
vater  at  o^  c;  in  a-4&  parts  at  1B°;  m  134  parts  at  46°  c.  It 
is  permanent  in  the  air. 

Dd 
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SOEAT^B. 


KN,    TUtric  acid  S3'4i,  potash  mt&b. 

INitre  appears  aa  an  effloreaeeace  on.  tlie  ettr^e  of  tbe  earth, 
on  limestono,  marl,  chalk,  aUo  in  taverna  in  limestone.  It  is 
eaiiilv  producetl  tinder  faTourahle  circnmBtuncea,  €sp€>ciallj  by 
tho  Action  of  atmoaplicric  air  on  decaying  animal  ana  regeUbJe 
matter  mingled  with  calcareous  soil  or  wood  a^hes.  It  u  found 
in  large  quantities  in  Hungary,  PodoUa,  the  tJkraiat?,  in  Spain, 
eajft^t-'ially  in  Aragon,  Italy,  Evreui  in  France,  Arabia  the  Bwt 
IndioS;  Calabria,  Ceylon,  Kentucky^  Virginia,  near  Tejnco  in 
the  BraKila, 


BOBATSB. 


430.  BOEACITE.— Borai'it*;  Phillipa.  Magne^e  bor*t^ ; 
Hauy.  Tetraedri^her  Boracit  i  Mohs.  Borocit ;  H*nani«nn, 
Haidinger. 

Cubic, 

a    100,  o    111,  d   on,  n    £11,  V    ftsi.     The  form*  ^»i^v 

are  hcmihedral  mth  inclined  faces. 

no.  eoi. 


mt 

«o" 

0 

7117 

IW^   2B 

&q' 

70 

3B 

nd" 

30        0 

00^^ 

109 

28 

nd 

M      44 

oa 

&-& 

44 

ra' 

3^      19 

dd' 

60 

0 

vo 

23      36 

da' 

4& 

0 

vd 

17       1 

do 

m 

Ifl 

vv' 

27     40 

na 

se 

le 

ria 

606 
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Form  and  combinationa.  <i,  ad,  ao\  do'j 
oad,  adifj  adon\  iiodv\  adt/o'ti,  ado^n^v".  When 
the  two  half  forms  o',  o"  occur  together,  the 
faces  of  one  are  usually  smaller  than  those  of 
the  other ;  also,  the  faces  of  one  half  form 
are  bright,  and  those  of  the  other  uneven  a; 
dull.     Cleavage,    o,  very  impezfect ;  o' 


KBODIZXTE. 

y  more  distinct  thaii  o  ;  ff,  traces.  Pmcturc  concboidal 
uneren.  TrMigpftreDt...tmn»luceiit  on  the  edges.  Luatro 
us,  ineliniug  to  adamnutine.  /i  =  1*701.  Colourless, 
,  iDclLuiiit^  to  ifi^y>  yellow,  greeu,  browna.  Streak  white, 
ro.  &  =  2"83..  .2'fla.  Pyroeleftric.  The  angles  of  «, 
tuch  nre  truncated  by  the  bright  faces  of  o,  arc  the  antilogous 
>ole« ;  the  angles  iruncnted  by  the  rough  faces  of  o,  the 
uudo^us  poles. 

Before  the  blowpipe  intumesoea  and  melts  with  difficulty 
into  a  Ix-ad,  wkicli  on  cooUuf;  becomes  a  white,  opa<|ue  aggrega- 
tion of  a^MruUr  rryatnia.  With  Jluor  and  biaulphato  of  potash 
imparts  a  green  colour  to  the  Hame.  Witli  bonix  and  rtalt  of 
phosphorus  forms  a  transpureut  glass.  lu  powder  perfectly 
soluble  in  hydrochloric  and  nitric  acids. 

Mg:*  B*,    boracic  acid  «9-3o,  magnesia  3070. 

_An«]ysrs  of  boracite  from  Liineburg  a  by  Arfredson,  d,  e  bj 
irUberg ; — 

a  h  e 

Boracic  acid    ...     e9'7         60'96        08*88 
Magnesia 3U'3         30'76         31-13 

la  found  in  small  crystals  imbedded  in  gypsum  near  Luno- 

irg  ill  Brunswick,  and  at  Segeborg  in  Holstein.     A  fibrous 

jty  was  found  in  gypsum  near  Luucville  in  France.     A 

:t   variet)%  h  =  «'&,  was  found  in  boring  for  rock  salt 

Stasafiirth.    According  to  Karsten  it  consists  of: — boracic 

00*49,  magnesia  39*46,  carbonate.'  of  protoxide  of  iron  i*03. 


[1.   RHODIZITE.  — RhodiEite;    Dufr^noy.       Ehodicit ; 
tmann.     Bhodizit;  Haidtnger. 

Cubic. 

o    in,   d    on.      The   form   o  is  hemihedrol  with   inclined 


FIU.  009. 


dJ 

do 


109**  28' 
60  0 
3o      16 


\e.  faces  o  bright  and  even ;   d  somc- 
\\mr%  riirvnl     (^cavnco  not  observable. 
r .    l>ustre  ritreoiis, 
Ml'.     Wliite,  incliu- 
to  yellow  or  erey.       n    above  8. 
'  Dd  3 
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G  =  8'416.      Pyroelectric,   tlie  fttcen   o  beiug   the  anttlogoai 
poleB,  aiul  the  op{>o6ite  angles  the  aniUDgoua  p(jU<«. 

Fuaibl*^  with  great  difficulty  bofore  the  blowpipe.     At  fii 
impartN  a  greeu,  and  afterwards  a  red  colour  to  the  flame, 
thin  fragment  on  platiuum  wire   raells  into   a   whito  tn 
which  intumcftctfa  uud  shines  with  a  yellowi»h-red  light, 
borax  and  ^alt  of  pliosphorus  fonus  a  clear  gbus, 

Ca'iJ*? 

Is  found,  in  small  attached  and  imbedded  ciyotalB,  at 
pulHk,  and  Sehaitannk  near  Mursinak  ia  the  Ural,  with 
tourmaline  aud  quartz. 


HTDSOtlB    B0BATE8. 

432.    HTDROBOBACITE.  —  Hvdroboracite  ;     Di 
Hydroboracit ;  Mohs,  Hausiuonn,  Haidinger. 

In  thin  leaves  translucent.  White,  Bometimee  coloured  red 
by  red  oxidn  of  iron,     b  ^  S'O.     a  ss  i-g. 

Id  the  nintrusfl  yields  water.  Before  the  blowpipe  nidti 
fluily  into  a  coluiirletfa  clear  glass,  imparting  a  green  colour  to 
the  flame.  Soluble  in  heated  nitric  and  hydrochloric  flodi 
Slightly  soluble  in  water. 

Ca'B*  +  Mg'B*  +  iBlL,    borocic  acid  47'43,  mftgneaST 
lime  14*62,  water  27'63. 

Analyses  by  Hess : — • 

Honic-io  acid     ...  40*39  iO'OS 

Magnesia 1071  10*43 

Lime 13  74  13-30 

Water so'ss  Ba*83 

Woa  found  in  fibrous  mosses  in  the  CaucasuB. 


433.  TTNCAL— Borate  of  soda;  Phillips.  Sonde  boraU^; 
Hauy.  Pri»iniuti»ehea  Bor&s.-Malz;  Moha.  Tiukal;  llauBmann. 
Borax  ;  Haidinger. 

Oblique.      101,100  =  68°  83' i   111,010  =  48**  20* ;  101,001  =64°  i". 

a     100,    b    010,    0    001,    «    031,    m    110,    z    111,    O     lis. 
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35mlmialioii8.      cma,  cmah,  coah^  cozmah^  FIG,  610. 

rwtm*ah.  The  faces  o,  r,  w  nrp  strmted  parallel 
to  thvir  intersection e  with  ewh  other.  Cleav- 
age, a,  perfect ;  m,  les8  perfect ;  A,  traces. 
FrtUTture  cunchoidal.  Transparent.. .traiis- 
luccitt.  Lustre  resinous.  B  ^  r-47.  The 
optic  axey  for  diflereut  colours  do  not  lie  in 
the  same  plane.  The  mean  directions  of  the 
optic  axe».  Been  in  air  through  the  faces  ft, 
make  angles  of  about  SO"  3o'  with  a  normal 
to  h.  A  perpendicidar  to  the  plane  in  which  thoy  lie  makea 
aogles  of  nearly  66°  and  18°  85'  with  uormaU  to  y,  *?  respectively. 
Colourlcaa,  white,  inclining  to  grey,  yellow,  green.  Streak 
white.  Rather  brittle.  n  =  flo.'..a*6.  o  =  rria.  Taatt? 
uJkaltne.  gweetish. 

In  the  mntniss  yielda  water.  Before  the  blowpipe  intu* 
mesces  and  melts  into  a  clear  colourless  bead,  which  when 
moistened  with  sulphuric  acid,  or  miied  with  iluor  and  bisul- 
pliate  of  potash,  imparts  a  green  colour  to  the  flame.  Soluble 
in  9  parts  of  boiling  water,  and  in  la  of  cold  water. 

NttB*  -I-  loH,    boracic  add  36-6,  soda  16*4,  water  47*1. 

Is  found   on  the  ehorea  of  some  lakes  in  Thibet,  Nopaul,| 
,  Ceylon,  Kaoapa  near  Potosi  in  South  America. 


fLrORTBES,  OSLOBIDES,   BBOUrDEa,   IODIDES. 


>^%.  CRYOLITE.— Cryolite  ;  Phillips,  DufnSnoy.  Pria- 
matischca  Kryon-IIaloid ;  Moha.  KryoUth ;  Hausmann,  Hai- 
din^r. 

Priematic. 


no.  011. 


a    100.  h    010,  c    001. 

he  m°  o' 
ea  fto  0 
ob         90     0 

Cleavage,    c,  tolerably  perfect ;  /?,  /;  leas 
distinct.    Fracture  uneven . . .  imperfwt  c<m- 
choidal.       Semi-tmnsparent. .  .triuialucent. 
Becomes  more  tran.'^parenfc  after  immersion  in  water.     Ltistrd 
vitreous,  ou  c  pearly,     u  =  r«flg...l*6es.     Whit**,   sometimes 
inidiuing   to   yeJlow,   red  or  brown. 
II  se  3-6...S'0.      O  =  S'963...30n3. 

nd  3 


Streak  white.     Brittle. 


606  JLCOEIDES,  CflLORrDES,  BBOHTDEe^  TOOIPES. 

In  the  open  tube  yields  vapourfl  wticli  corrode  glass-  Melti 
in  the  llame  of  a  candle.  Before  the  blowpipe  fust^  readily 
into  a  white  euamel.  EasSlr  soltthle  in  borax  and  salt  of  phce- 
phorua.  Completely  Boluble  iii  conoentTated  aulpbunc  aciJ 
with  disf^Dgagement  of  hydrofluoric  acid. 

sNaF  4*  AlP,    fluorine  5i'05,  sodium  33*93,  alnminiimi  irw. 

Prom  100  pi^rts  of  cryolite  BerzeiiuB  And  Chodnew  oblAlued 
respectively : — 

Alumioa ,     Sl'40  84-98 

Soda ^"25  43*8ft 

Magnesia  and  protoiide  of  manganese  .      ^  O'M 

Composition  of  cryolite  from  Greenland  0  deduced  fracft  the 
analysis  by  Beraeliua,  b  of  cryolite  from.  Mia&k  aixordiiig  to 
Durncw : — 

a  6 

^uorine £407  &S48 

8odiam    .    * 32-9a  asiii 

Aluminium   .      .      , 1300  1541 

Calcium —  0*S6 

Oxides  of  iron  and  manganese      .     .  —  0'66 

Is  found  in  crystalline  masses  on  the  shore  at  Ivikaet,  on  the 
south  side  of  Arksud-Fiord  in  West  Greenland,  in  two  thin 
beds  in  gneiss,  in  one  of  which  the  white  variety  occurs  alone; 
in  the  other  the  coloured  variety  with  galena,  pyrite,  quartz, 
felspar  and  chalybite,  and  with  chiolite  and  chodnewite,  in 
granite,  at  Miask  in  Siberia. 


435.  CHIOLITE.— Chiolite ;  Hermann. 

Pyramidal.     101,001  =  47°  8'. 

o     111. 


00 
00" 


72°  28' 
113     26 


Cleavage.  0  ?  Transparent... trans- 
lucent.     Lustre  resinous.      Colourless, 

white.  H  =  40,  Q  =  2'84...3'90,  in 
powder. 

Melts  in  a  crucible  orer  a  spirit-lamp. 
In  the  open  tube  yields  the  vapour  of 
hydrofluoric  acid.     Melts  very  easily  befoi 

^buie  which  becomes  white  on  coolii 


TLrXtLtTC. 


007 


colour  to  the  flame.  Melted  with  borax  yields  a  mass  in  whieh 
cubic  crystnls  form  as  it  cools,  la  decomposed  with  eflerv*e»- 
rcnce  by  sulphuric  arid. 

sNaF  +  2AJF\    fluorine  67'48,  sodium  23*83,  aluminium  18'60. 

Analyses  of  cliioUte  from  Miosk  a  by  Ilurmanu,  h,  c,  d  by 
BAmmclsbcrg  -, — 

n  h  c  H 

Fluorine 67fi3  —  —  — 

Sodium        .  33-78  S-i'SQ  S4'5d  SfiOl 

AJuminium  .     18-6fl  18*02  17*73  10*69 

la  found  in  eryBttds  and  granular  masses,  with  topaz,  flnor, 
phenakite.  quartz  and  green  felspar,  in  granite,  at  Miosk. 

436.  CHODNE^VTrE. 

o  =  80... 308.     The  other  characters  the  same  as  those  of 
chiolite. 
SN»F  +  AlF*,    fluorine  6fi'9C,  sodium  27  so,  aluminium  laas. 

Analyses  of  chodnewito  from  Miask,  o,  h  by  Chodnew,  c,  d^  e 
by  Rammelfiberg: — 


Fluorine     .... 

6301 

— 

Sodium 

2«fi4 

26-85 

Potassium 

DT.ft 

— 

AJuminium 

16-43 

16' 54 

Magueftium 

0'i»3 

— 

Yttrium     ... 

101 

— 

Loss  by  ignitiou  .     . 

o'se 

— 

2763 


ss'io 


1A40 


27-22 
16-11 


Is  found  with  chiolite  at  Miask  in  Siberia. 


437.  FLUELLITE.— Fluelite ;  Beudant.     Fluellit;   Moh», 
Hausmanxi,  Ilaidingcr. 

Frifflnatic   oii»oio=22**l7';  101,ooi=61"6b';  iio,ioo=fia°26'. 

e    001,  r    HI. 


re 

78^     0' 

rr' 

07°  48' 

rr' 

70     64 

1    m 

rr 

144       0 

riQ.  ai3 


Combination,    cr.    Translacont.   White.    * 
AcL-itrding  tu  WuHaetou,  conttiina  fluor- 

rnm  aiid  ahimina. 

Waa   found   in   crvHtalB.  with  wavoUit^ 

and  torbcrit«,  on  quortx  at  Stvnna  Gwyn  in  Comirall 

s  d  4 


.X 


»8 


FL170XtII>E8,   CHLO&rDBS,   BSOUIDCS,  lOVtSSi. 


438.  FLUOCERITE.— Neutral  fluate  of  wriina;  Dnffiw. 
Tlucerine  ;  Beudant.  Tveutralea  Flusaaautct  C«rarj  Munij 
Fluocent ;  llttuamana,  Haidinger. 


Tia.  eiL 


Khorobohedrnl. 

0    111,   a    on. 

ao 

eo° 

0' 

aa 

60 

0 

Fraoturc   uneven,    splintery.      Opanup, 
trunalucent  on  the  edges.     Luatre  feeble. 
Pale    red,    yellowish.       Streak    yellowiah- 
I         white,      H  =  4'0...6-0.      G  =  4*7. 

In  the  matrass  yields  hydrofluoric  aoid  and  some  water, 
becomea  wliite.  In  the  open  tube  becomes  diirk  yellow, 
the  hydrofluoric  acid  evolved  corrodes  the  glass.  Infiuable 
before  tlie  blowpipe.  In  salt  of  phosphorus  dissolve*  ooio- 
ph?tely  into  a  glass  which  is  r&d  while  hot,  bat  culoark:»i  and 

I  transparent  when  cold. 
C<jF  +  Oe»F». 
From  100  parts  of  fluoceritc  Berzelius  obtained  : — 
Oxide  of  cerium    ....     88*04 
I  Tttria     .  .      ,  112 

Is  found  in  imbtHlded  (.Tv^^talu  and  massive,  at  Bnoddl 
!        Faldun,  iii  albite   and  sometimes  in  ijU2Ut£,  with  ytl 
I        mica,  garnet  and  yttrotantalite. 


439.   TTTROCEEITE.  — Yttroceritc;    Phillip*,   Broi 
Prramidaler   Cerer-Batyt ;    Mobs.      Yttroccrit  ; 

Hiii  dinger. 

Fracture  uneven.. .conchoidal.  Translucent... opooue.   liOitiv 
Titreous,  iiiolining  tx)  waiy,  feeble.     Dark  tiolot-blu^, 

fyish-red,  grey,  whit«.    Streak  white.    Brittle,     n  t=  4'i>...4l 
G  =  8«7. 

Before  the  blowpipe  becomes  white,  or  reddisb-- 
does  not  fuse.     With  borax  and  salt  of  plv  ■  '■   r  ■ 
a  dear  gla»8.     In  Hnc  powder  is  easOy  an- 
in  boiling  hydrochloric  acid,    forming   a    ■ 
decomposed  by  Bulphuric  acid  with  evolutioTi 

CuF.  YP,  CeP. 

According  to  the  analysoa  of  (iujui  mui  b»jr/.«-*i!u*>  k<i 
if yttroc.crite  from  Finbo  yielded: — 

Oxido  of  cerium  l^'vd  irtf 


PLrOR. 


600 


Yttria     ....  911  eio 

Limd        ...  47*63  6000 

The  quftiititr  of  fluorine  is  e<iual  to  the  loss  together  with 

the  oxygen  cout.imed  in  the  bases. 

Is  found  in  ciystalline  mussefl,  imbedded  in  qunrtz  at  Fmbo 

wad  Bnoddbu  near  Fahlim,  with  other  fluorides  and  topaz^  and 

iu  Massachusetts. 


440.  FLUOR— riuor ;    Phillips.      Chaux   fluat^^e;   Ilauy. 

Oktacdrisohes  Fluss-Haloid;  Moha.     Fluas ;   Hausmann,  Hai- 
dinger. 
Cubic. 

«      100.     d      on,     0      111,     t;      120,   /     130,     k     S60,    p     328, 
f     ISS,    n     211,    m     311,    t     481,    W     781,    S     11  6  3. 
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no.  016. 


TIQ.   818. 


FIO.  016. 


FTO.  619. 


FIG.  617. 


no.  620. 
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CIO  FLUORIPES,   CEXOtUDEB,    BBOUIUKK,  IODtIlE&. 

Fio.  Ml.  Fie.  Ase.  na  tit^ 


Forms  and  combinations,     a^  o,  <2,  ^  «(;  f .  oo,  «il,  0/^ 
o/>,  0(^,  oy,  op,  <>/*,  no/;  oft^,  aoJ,  adm,  atffl  afm,  aft,  amt,  ojr,  aMT, 
aof/Ar,  aoJm,  aomf,  mlej\  admt.x.     The  fncrs  a  usuallT  smootb, 
Bometimcs  striated  parallel  to  their  interacctions  with  *  cir  #; 
o  frequently  rough ;   e,  f,  k  striated  parallel  to  th*-*'- 
tiona  with  a.    Twins.    Twin-face  0.    Cleavage,     o,  x- 
d,  sometimes  tolerably  distinct ;  «,  traces.    Fmcture  i  - 
more  or  leas  perlect.      TraQ»parent...tmnslucent.      Liwtn? 
treoua.     /j  =  1*436.     Colourless,  white,  gror.  yelloir.  red,  bli 
green,  black.     Sometimes  different  colours  apprar  tii5[>u*ed 
layers  parallel  to  the  faces  of  some  of  the  simiile  forma,  aod 
crystal  of  one  colour  occurs  imbedded   in   tfie  hit^-ntir  of 
crystal  of  a  different  colour.      The  colourfi  of  ' 
times  different  according  as  they  are  seen  by  . 
tranamittcd  U^ht.    Some  varieties  are  green  by  trauatnittpu  ligbl, 
blue  by  reflected  light.     Streak  white.     Brittle,     n  =  *•& 
3017... 31SB.     Phosphoresces  when  heated  or  bniVcn.  but 
this  property  when  tbo  temp«?rftturo  surpasses  a 
limit. 

Before  the  blowpipe,  in  thin  splinters,  intum'*'*--.-*'  •yr.A 
into  an  opaque  enamel,  which  in  a  strong  heat  h 
«nd  alkaliue,  and  imparts  a  red  colour  to  the  U^i...-.      iv 
^soluble  in  borax  and  salt  of  phosphonia.     With  gypsum, 

celestine  melts  into  a  clear  lu^d,  which  bocomrs  rfpoque 

>ling.     Soluble  in  hydrochloric  and  nitric  ocidet.      Is  ea 
tlctely  decomposed  by  sulphuric  acid  with  evolution  of  hy 
fluoric  acid. 

CaFl,    fluorine  4fl-63,  calcium  5r-47. 

Berzeltiis  obtained  731 1  and  7r77  part*  of  lime  from  i-i*  j 
tf  fluor  from  Alston  ]\Ioor  and  from  Norbong  respect  ivt-U. 
fluor  from   Derbyslure  he  found  05  per  .  >    '  ■    ■ 

lime.     Aceordiiiy;  to  Kersten,  many  blue  vi 
Frciher*^  ami  Mnpienberg  cont-nin  sma" 

In  attached  orystiils,   (^ranuiar  or   *.  ^ 

dissemiuated,   eartliv,   a»  (he  sn^ 
rinite*.     The  cry«talH  soim^tinw^H 

lie  sulphides,  clay,  and  Aomctim»  dfv(itt  uf  wuier. 


Ui 


8AtT. 


on 


found  in  reins  in  Saxony  at  I'reiberg,  Maricnbcrj;.  den- 
(lorf,  JlrAunsdort*  Altenberg,  Annaberg,  Ehrenfrieileredorf,  Jo- 
hann-Oeorgciistadt ;  in  Boboiuitt  at  Schiackeuwald.  /irmwald 
and  Joftchimstlial ;  in  Baden  in  Munstcrtlml ;  in  England  at 
St.  Agties  in  Cornwall,  BeeraUtoue  in  Dovonshire,  in  tbe  lead 
minca  of  DerhysLire,  Cumberland  and  Ntirtliuinberlaiid  ;  in  tbe 
Harr,  Moldawa  in  the  Bannt ;  in  veins  of  silver  ore  at  Kongs- 
bet^  in  Norway.  On  St.  Gottbardt  and  near  Mont  Blanc  in 
red  octnheilrous  ;  in  tertiary  limL'stono  near  Paris ;  in  por- 
nftar  Hallo ;  in  porjjbyriti*;  greenstone  near  GoiirocK  in 
wshire.  It  U  also  found  at  S'ertscbinsk  and  many  other 
in  Siberia,  in  the  United  States,  Mexico.,  in  the  nia.*?acfl 
fjnected  by  Vesuvius.  Compact  floor  is  foinul  at  Stolberg, 
"itJo  in  Sweden,  Kongsberp,  Cornwall ;  earthy  tluor  at  Marieu- 
berg  in  Saxony,  "Weleendorf  in  the  Palatinate,  Satofka  in 
ia,  in  Diirhaiu,  and  at  Beeralstone. 


i^ergin 

Hp^rec 

m 

PpTftrtTid 


(1.^  SALT. — ^luriato  of  ^nda; 
ly.      Jlcsaednricheri  Stein-Salz 
Sail! ;  Haidinger. 

ibie. 

100,   0    lU,   d 


Phillips. 
Mohs, 


Sonde  mnriattW; 
SteinsaU:  Uaus- 


on,  e   sio. 


FIG.  es4. 


no.  6S6. 
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fl,  o.  aOj  «t%  aoe,  ade,     Tbe  faces  e 
a,  very  perfect.     Fracture  eon- 


rma  and  oorobinationB. 
»ometimc*B  rough.     Cleavage. 

Ichnidal.  Transparent... tranalucent.  Lustre  ritreous,  inclin- 
ing  to  resinous.  For  red  rays  fi  =  i'4W2»;  for  green  rayH 
yi  ^  i-tflSS.  WTien  transparent  transmita  heat  from  sources  of 
ereut  temperattires  with  etjual  focilitA'.  Colourless,  white, 
yellow,  red,  green,  blue.  Streak  white.  Itather  brittle. 
9*0.     o  ^  8'23.     Taste  saline. 

the  matrass  licerepitatee  and  yields  a  little  water.     Before 

blowpij)C  ou  platinum  wire  melts  into  a  tnvnsluwnt  bend 

a  crystalline  svu-face.      Im]»art3  a  yi'Uow  eohmr  to  the 

oil  chareoiU  part  is  volatUe,  and  part  sinks  into  th^ 

al.     When  adde<l  to  a  bead  of  salt  of  phosphorua  and 

nd  6 


qu5G^^r^loric!o  of  pol 
otUer  pWe»  contain  iwme  ol 
It  occun  in  crvstaU,  cry: 
pAcst  mawes,  aoa  peeudoim 
uccruiioiiully  of  coiwidenibly  t| 
kulk,  uiid  bi'twfoii  thut  imil 
cliiy,  gvpHuin,  kiirfltruiti^  audi 
chalk  auil  the  tortiiu*y  funiiat 
also  in  g;rtint  iibiiiidaiico  oni 
bottom  and  oq  tlio  nhi^reH  of 
in  aoa  water  and  iu  mmeral 


442.  SYLVINK— Sylvi 
Haidinger. 

Cubic. 


a    100,   0    111, 


J 


aa 

on 


Form  and  combination,    a,  < 

{}ar(mt . . .  translucent  Lustre 
oupIcsh,  white,  o  =  i*»...a' 
Melts  before  the  blowpipe 
Kathur  \i*»»  soluble  in  wat«r  \ 
than  in  c<»l(l  water. 


K£RXTE. 


ei3 


100,  o    111,  d   Oil,  n    sn. 


rie. 


wP    o' 

dd'          60°  0' 

no          1ft 

70  39 

da         45   0 

nn'        «a 

64  44 

na    86  10 

OSO. 

Fie.  6S7. 

FIO.  A3 

rxns  ami  combinntions.     a,  Oj  n,  ao,  dn.     Cleavage.     0,  im- 
t.     Trimbptu-ent... translucent.    Lustre  vitreous.    Colour- 
rhite,  grey,  yellow,  browu,  black.     Streak  whifce.     Very 
e.    i\  =  r6...ao.     a  =  isss. 

Tolatillzed  at  a  beat  a  little  below  redness  without  melting, 
uble  in  2"  parts  of  cold  water  and  in  one  of  boiling  water. 
Mixed  with  moistened  quick  limo  or  caustic,  potash  emits  the 
nuell  of  amnionic. 

N1I*CI,    chlorine  08'3o,  aiumonium  83'70. 

Analyses  of  sal-ammoniac  from  Veaaviua,  ai\d  from  Tartaiy 
by  KJaproth : — 

Chloride  of  ammouium      .     .     .     99'S  07'6 

Chloride  of  eodiutn       ....      0*6  — 

phate  of  ammonia   ....      —  3*5 

ammoniac  from   Lanzcrote   Brandca  found  traces  of 

esia,  arscnious  acid,  and  of  seloniates  and  hydriodatcs, 

Iiaa  been  fotmd  in  crystals,  fibrous  and  earthy  masses,  ou 

vius,  the  Solfat^iu  of  Poz/.uolo,  on  .tltna,  Lipari,  Volcano, 

te,  Bourbon,  Iceland,  Bucharian  Tartary,  tlit-  Ilimalaya 

tains.     It  has  also  been  fouud  in  bumiu)^  coal  uiines  at 

icnne  near  Lyons,  Gl:ui  in   the  Upper  Palatinate,  near 

iler  iu  Soarbriick,  Ober-Erlenbach   near  Fraukfort-OBt_ 

,  in  England  near  Newcastle,  in  Scotland. 


« 


,....A4i.  ICEKATE.— Muriate  of  alver;  PhiUipa. 
Hauy.     IleiaedriHches  Perl-Kerat;  Moha. 
itnaun.     Kcrut ;  Ilaidiuger. 

(bic. 


Argent  mu- 
Homsilber ; 


»u  iifcnr.    ocroaK  snmii 
o  ^  6o5...6*«0. 

lirforo  til*'  blowpipe 
gradually  n'duct'd  into 
la  reduced  when  rubbc 
in  ammonia,  and  crystal 

AgCl,    chlorine  84*71 

Analyses  of  kerate  b; 
a  from  Soxonr,  h  from  ( 
berg  in  Siberia  :— 

Silver  .  .  . 
Chlorine  .  . 
Bed  ox.  iron  . 
Alumina  .  . 
Sulphuric  acid 

In  crystals,  reniform,  ir 
in  veins  in  the  older  rocks 

Is  found  in  considcrabh 
in  Meiico,  Potosi  in  Peru 
also  at  Schlangenberg  nt 
quantities  at  Allemont  in 
Alsace,  Huclgoet  in  Brcta 
Hucl  Mexico  and  Huel  St 
It  was  formerly  ah""'' — ' 


lOCITE.  015 

Qii         00°    o' 

Coinl>marion.  oo.  The  faces  a  roiigli.  Cleavage.  «,  traces. 
Fracture  hackly.  Lustre  ndaJimntinc,  Su]i)hur-yelluw...Bi8- 
kiu-green  on  a  fpeshly  fractured  Mirfnce ;  olive-green... aapa- 
ragus-gTTpen  on  the  exterior.  Perlectl}'  malleable,  n  ^  2*0. 
a   =  6'789...6-BOt). 

sA^Br  +  sAgCl. 

lysia  by  Plattuor  : — 

Broujiae 20*09 

Chlorine 1305 

Silver oosfl 

la  found  in  crystola  and  cleavable  tnassea,  and  disseminated, 
in  lunestone,  in  the  Colorado  mine  at  Copiapo  in  Chile. 


440.  BEOMITE.— Bromure  d'Argent  j   DufnSnoy.     Brom- 
»pr;  Rausmann.     Bromit;  Haidingcr. 

Cubic. 


a    100,  0    111. 


aa 

OQ 


00^ 
70 


0 
33 


(6g8.  015,  616.) 

FormB.  a,  o.  Bright.  Olive-green,  pasaiog  into  yellow; 
acquires  a  grey  tarnish.  Streak  siskin-green,  n  :=  l"0...2*o. 
O  =  S'S.-.C'O. 

Melts  very  easily  before  the  blowpipe.  Ib  but  feebly  acted 
upou  by  acids.     Soluble  in  warm  concentrated  ammonia. 

AgBr,    bromine  42'6e,  silver  67*4*. 

Analysis  of  bromite  from  Mexico  by  Berthier: — 
Bromine  ...          .          .     436 
Silver fi7'6 

Is  found  ratluT  nbunJ.antly,  in  very  small  crj'staJs  and  crya- 
taiiine  grains,  with  kerate  and  corussite,  in  the?  muie  of  San 
Onofre  in  the  district  of  Plattrroa  in  Mexico,  with  kerate  in  tho 
silver  mines  of  Copiapo  in  Chile,  and  sparingly  among  the  ores 
of  Huelgoet  in  Bretagnc. 


447.  lODlTE.— Iodic  silver;  Phillips.  lodurc  d'Argent ; 
Boudant.  lodinailber;  Mobs,  lodsilber;  Ilausmann.  lodit ; 
Uaidiiiger. 

Transparent. ..translucent.     Lustre  resinous,  approaching  to 


tL      I  ^"*^'^»  'n  Chile 

448.  COTTTNNITE-G 
Prismatic.  011,010=690,^, 
"    ^<«'  *    101.  .   001.  , 
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00°    0' 

ae 
he 
ee' 

00       0 
00       0 

63    le 

ra 

WfW# 

80     u 

tv 

COOCIXITE. 


617 


inite  and  sulphate  of  oxide  of  copper  ia  the  crater  of  Vosuviua 
iHcr  the  trujitiou  of  1822. 

449.  CALOrEL.— Muriate  of  mercury;   Phillips.      Mer- 
cure  niuriatiS ;  Ilauy.    Pyrumidaloa  Porl-Kerut ;  Moha.    Hom- 
■McJc&ilbor  ;  Huuflmaun.     Kalomel;  Haidiuger. 

^^^nunidid.     ioi,ooi  =  m'^  9'. 

a     loct,    e    (Kii,    e    loi,    £    io3,    m    no,    r    in,  *    na. 
truncates  the  edge  ec ;  m  truncates  the  edge  aa  ;  $  is  commou 
to  the  aoues  re,  sa\ 

FIG.  fi30. 
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Combinations,  ra,  rma^  rea^  crea,  razma.  Cleavoije.  a. 
Fractupc  conehoidid...uucveu.  Truii8luceiit...tran3!iicent  on 
tbe  edges.     Lustre  adamantine,      b  =  X*070.     GrejTah-white, 

Kiifth-grey,  yellowish-grey,  brown.  Streak  white.  Sectile. 
l'«.  o  =  64...e*fi. 
blimes  in  the  matrass  without  melting.  "With  floda  yields 
globules  of  mercurj'.  Before  the  blowpipe  ia  wholly  volatilized. 
On  citjiper  with  water  ia  reduced.  Soluble  in  nitro-muriatic 
fccid.  but  not  lu  nitric  aeid.  Ia  partiallv  soluble  in  warm  hydro- 
rbJonc  acid,  leaving  a  grey  residue,  lu  caustic  potash  or  soda 
becomes  black. 

Hg'Cl,    cblorine  iscs,  mercury  84'95. 

Is  found  in  attached  cn,'8tals,  disseminated,  and  investing 
other  minerals,  with  mercury  and  cinnabar,  at  Mosehellands- 
berg  in  the  Palatinate,  Oiftberg  near  lloraowitz  in  Bohemia, 
Idria  in  Camiola,  and  Almaden  m  Spain. 

COCCINITE.— Mercureiodure;  Dufrenoy.   lodqucck- 

Hausmanu.     Coccinit ;  Haidiuger. 

L8tre  atlaniaiitine.     Ked. 
[ell.>!  and  sublimes  easily, 
found  at  Casas  Viejas  in  Mexico. 
This  uiiiieral  is  probably  identical  with  the  red  crj-stals  of 
(de  of  mercury  Hgl,  iodine  65*9,  mercury  4il,  obtained  bv 


Old 


nTDRoua  culOridbb. 


>lmg  ft  warm  saturated  solntion  of  iodide  of  mercaiT  is  is 
luenus  solution  of  iodide  of  niercut7  And  potaMiatn.    llMt 
crystala  liru  pyranudol;  loi.ooi  =  06°  37'. 


100,  e   001,  s    111. 


no.  eai. 


ac         wr   o 

xa  48      13 

arc  70    ao 

dry  BS     80 

Ilcotcd  to  a  oortftin 
point,    they    become 


{7--^ 


yellow ;  &t  a  higher  temperature  they  melt  and  sxihlime,  f<jnn- 
stals  belonging  to  the  pri»matie  system  (me 
g.  033),  which  on  cooling  again  become*  red. 


I 


HYBROrS   CnLOBIDSa. 


i 


451.  REMOLINITE.— Muriate  of  copper;  PhiUipa.  Cim^j 
Tuuriate;  Ilauy.  FrismatoiditH-her  HabrouLMn-Muhu'liit;  Mo)l^| 
Snuuttgdochaloit ;  UauBmaim.     Atacamit;  lioidinger.  ^^ 

Prlamatic.    oii,oio=4i''20*;  101,001=37*' lo';  1  lo,ioo=:W°  Jo'. 

a    100,    h    010,    tf   on,   e    101,   m    110,    #    sio,    s   iiO| 
r    111.     u  truncates  the  edge  r/. 
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Combinfttions.    pw,  eam^  uhn^  rhauem,  raeriMX^  rbaeums. 
£u>08  ffl,   a   striated  parallel   to  their  intersections  with 
other.     Cleavage,     a,  perfect;    «,  lew  perfect.     Fracture  e» 
choidal.     ycmi'tran8pareut...tranHluceDt  on  the  edges.     Li 
vitreous,  inclining  to  reainoua.    Green  of  varioua  Bhadcs. 
apple-gpi'cn.     Kather  brittle,     n  =  8i)...3*5.     o  =  3'e9...8' 

In  the*  mttlMLfta  ^t\A%  ^k^Xjct  wwV  Vk-^^swi^VsKw:.  m^    Bofore 

tlu)   bloWp\lpe  VmVKtVa  «k  ^WWra.  <S*iS!WXX  \tt  \Nxv=  %»a»&^  va^^adX*. 


PS1t( 

kto  a  globule  of  copper.    I{«adi]y  solublo  in  acids,    Coinplet'Cl 
liable  in  ammonis. 

CuCl  +  sCuIT,    cUorine  16*03,  copper  l-4'88,  oxide  of  copj 
»*e4,  water  iser. 

Analvaes  of  rcmolinite  a  from   Chile  by  Klaproth,  ft  from 

uJ<*,  c  from  Peru,  both  by  Proust,  d  from  Chile  by  J.  Dn^-y, 
from  CobiJA  by  Bcrthicr,/by  Ulex: — 

a         h         e         d  e          y 

fydroch.  ncid              .     .     103     lOfi     11*6     1«*8  —        — 

Morino  .                                —       —       —       —  1402     18 19 

►per                                   —      —       —      —  33-32     ii-fio 

lac  copj>er 7S'0     70*6     70'6     73-0  60*00     BG' 

^ater 11'7      IS'o      180     lO'S  21-76      11 

iicfl —      —      —      —  —        1-10 

In  Httachod  cr}  stale,  reniform,  stalactitic,  fihnjue  or  granular 
diHflcminnted-    Occurs  as  a  volcanic  product.     Is  Bomc- 
Eisoes  formtHl  by  the  action  of  sea  water  on  copper. 

Is  found  in  veins  with  cuprite,  malachite,  brown  iron  ore, 
quartx,  at  Los  Remolinos,  (rimsko,  Soledad  in  Chile,  in  veins 
of  silver  ores  in  the  diHtrict  of  Tftnipaca  in  Peru,  SchwarzenI 
in  Saxony,  on  the  lavas  of  VcBuviuH  and  ^tnu. 

452.  PEBCYLITE,— Percylite ;   Brooke.     PhU.  Mag 
1850- 

Cubic. 


100,   d   oil,   e    210,   o    111. 


AT 
d<^ 


00"  0 
flu  0 
46       D 


fa 
od 


26°  84' 
64     44 

85     S6 


Combination,      adoe.       Lustre  vitreous, 
Skr-blue.     Streak  the  same,     n  =  S*5. 

When  ahghtly  heuted  the  blue  colour  clianges  to  emerald- 
^ret'u,  and  re-appenrs  on  oo<iling.  In  the  matnisR  deere])itatea 
1     '  '    winter,  which  does  not  redden  litmus  irnper.     It  readily 

a  brown  licjuid  which  diffuses  itself  in  drops  over  the 
rturfjiee  of  the  tube,  and  on  cooling  becom<*s  a  p: 
irvd  raaas.     Heated  in  the  open  tube,  a  white,  n< 
113,    vapour  is   evolved.      Heated    in   the  oul 
'  i.wpin*^,  the  flame  is  green  within  and  deep  bliK 
'■i.     On  cliiireotd  in  the  inner  flame,  inetallic  jjlobtji's 
I'd,  some  hav  ing  the  appearance  of  lead,  others  that  of 


CHL 


^eU.     CoiiDellite;  Da 
«    oil,    h    2n, 


eih 


luflfcre  vitT^Js^ 


!rn 


1^7'  ""PJ^ta  a  fine 


MEXDIPITS. 

•0°  fi«' 

mm'       90"     o' 

75     &4 

ty           89        » 

ISO     69 

fV"        136      19 

90       0 

er          41       1 

621 


riG.  636. 


<rc 


Cleavajje,  c,  not  verj'  easily  obtained, 
Practurc  uneven  and  filightly  conchoidiil. 
IVausparent.. .translucent.  Lustre  ada- 
mantine, occasionally  pearly.  YL'Uo>ri8h, 
irith  sometimes  a  gnvuinh  tinge,  n  ^  a'5...S'o.  q  =  7"21. 
Deeropitutes  when  heated.  Fusible  before  the  blowpipe  into 
greyuih-yellow  globule. 

PbCl  +  Pb,    chloride  of  lead  66-48,  oxide  of  lead  44  63. 


Analyaifl  by  Dr.  B.  A.  Smith : — 

Chloride  of  lead  . 
Oxide  of  lead  .  . 
Water 


6618 

44-90 

0-07 


H^>fl 


OB  found  in  tabular  cmtala,  generally  thin  and  Buneritn- 
on  each  other,  and  occafiionally  slightly  curved,  in  old 
firom  the  Cromford  level  near  Matlock. 


455.  JklENDIPITE— Keranine  ;  Beudnnt.     Peritomer Blei- 
Baryt ;  Moba.     Mendipit ;  liausmoun,  Haidinger. 

Priamatie. 

a    100,  b   010,  e   ooi,  m    no. 

rie.  637. 


ac 

•o" 

0' 

ma 

61" 

18' 

he 

»0 

0 

tub 

38 

43 

ab 

90 

0 

mm 

77 

S4 

Cleavage.    «,  very  perfect ;  <i,  ft,  less 
Fracture  couchoidal... uneven. 
.  nt.    Lu9trt\  adamantine  inclin- 

rnrly  on  the  cleavages.     Yellowish-white,  straw-yellow, 
pale  blue.     8treak  white.    U  =  3'5...30.    u  :=  7*o...Vl. 
Dccrepitnt<'8  when  heateil.     Melts  readily  before  the  blow- 
tirN'   inta  a  vt'Uow  globule.       (iu    charcoal   is   easily   reduced, 
acid  fumes.     Fused  with  Halt  uf  phoHphorus  and  oxide 
^  , '  r,    imparts  u  blue  colour   to  the  flume.      Is  reodil]^ 
viable  in  nitric  acid. 


PbCi  +  2Fb,    chloride  of  lead  3830,  oxide  of  lead  6r6l. 


e*  truncates  the  edge 


0<T 

OO"      0' 

aa' 

90        0 

ma 

4&        0 

ua 

20     34 

urn 

18      26 

ee 

»4      39 

xc 

fid      G4 

Comliifiatiaiia. 

age.  a ;  m  ;  c,  Frat 
lueeut.  Lustre  adam; 
■wliite,  passiisg  into  gw 

BHttk.      H   =  3'0.      G 

Before  the  blowpipe 
opaque  yellow  bead,  v 
cooling.  On  cbarcoal 
and  is  reduced  to  met 
Te»cence  in  nitric  acid. 

PbCl  +  PbC,  Mo 
lend  4i)uo. 


AVUrwrLLITE. 


HTDBOUS   OXALATES. 


457.  HlTNrBOLrTINE.— Oxalate  of  iron ;  Phillips.  Per 
pxalatc  ;  IIuuv.  ^llumboldtio  ;  Moha,  Ilaidiuger.  Oxaiit ; 
lAuaiuaun. 

Fracture  ixneven... earthy.      Opaque.      Lustre  waxy,   glim- 

ering   or   dull.      Yellow.      Streak   yellow.      Slightly  aectile. 

^  a'o.     a  =  3i<»...3*3o. 

Before  the  Mow])ii>e  bUickcns  and  then  turns  red.  Tinparta 
lie  colour  of  iron  to  oorax  and  salt  of  ])ho8phorU8.    Insoluble  iu 

ter  and  alcohol.  Readily  soluble  in  acids.  With  alkalies 
rieldn  a  precipitate  of  protoxide  of  ii-on. 

aFe4^  +  aH,    oxalic  acid  iail,  |)rotoxide  of  iron  4811,  water 

16*78. 

Analjacd  of  humboldtine  by  Rammelaberg : — 

Oxalic  acid       ....     ^2*40       not  deteroiiucd 
Protoxide  of  iron       .     .     -4113         4024         40-8 
"Water le  47       not  determined 

Is  found  in  inpillarj'  crjfttals,  and  bolryoidal,  granular  or 
ibrous  masses,  with  (ifypsum  in  a  bed  of  brown  coal  at  Koloao- 
iik  near  Biliu  in  Bohemia.  It  is  said  to  occur  also  in  brown 
ioaX  at  Grosb  Almerode  in  Uessio. 

458.  WUEWTILLITE.— Oxalate  of  lime;  Brooke.  Phil. 
ifag.  June,  1810.     Oxalsaurer  Kulk  ;  Uiiidinger. 

Oblique.     101,100  =  88° 4/;  111,010  =: 60°  8»';  101,001  =70°  88'. 

b     010.    c     001,    a>     Oil,    e    loi,    m     no,    u     130,  /    lis, 
t    13S. 
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459.  MELLITE.— Me 
Melifliron-Uarzj  Mohn. 

Pyrumidttl.     101,001  =  , 


B  IC 

>o.  c    001,  e    101, 
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Combinations,  cr,  ra,  i 
faccB  c  rough  and  cuned /  t 
age.  r,  very  difficult, 
choidal.  Tmnsparout . . .  tra 
ing  to  vitreous,  h  =  iss 
to  red  or  brown.  Streal 
o  =  15. ..1-6. 

In  the  nmtraas  yields  wat 
any  pem^ptiblo  smell.     T^ft 


PICnTKLITE.  625 

<mod  in  imbedded   crystals,   in  bods  of  brown  coal  at 
rU*m  in   Thuruigia,  Laiiscliitz  near  Bilin  iu  Dohemia,  and 
paringly,  nuwiiive,  at  Walchow  iu  Moravia. 


KESura. 

460.  SCHEERERITK— Scheercrite;  Beudant.  Scheererit; 
lohs,  Ilausmannj  Huidinger. 

Oblique. 

Frw-'ture  conchoidal.  Tranj8parent...tnm8lucent.  Lustre  re- 
nouH... adamantine.     "White,  inclining  t<»  grey,  yellow,  green. 

Itreak    whito.      Brittle.       Unctuoua    to    the    touch.       Soft. 
=  10...  rs.     Tosteleas.  * 

When  heated  emits  a  faint  aromatic  smell.  At  44°  c  melta 
to  a  colourless  oily  liquid,  and  crystollizea  on  cooling.     At 

S^  c  distils  unchanged.     Biu*na  with  a  smoky  flume,  and  a 
nt  aromatic  odour,  leaving  no  residue.     Insoluble  in  water. 

Joluble  in  aicohol,  aether,  nitric  and  sulphuric  acids. 

CH*,    carbon  76,  hydrogen  25. 

Analysis  of  scbeererite  from  Uznacli  by  Macaire-Prinsep : — 

Carbon 7S 

Hydrogen S4 

foood  in  crystals  filling  crevices  in  brown  coal,  at  Uznach 
St.  Gallon,  and  at  Bach  in  the  Westerwald. 

461.  KONLEI^aTE.  — Koulite;  Dufrenoy.  Kouleinit; 
lauaniaoa.     Kuulit;  Haidiuger. 

Wliite.     o  =  0*88. 

Melt^  at  107*5. ..114°  c.     Bums  with  a  smoky  flame  and  an 
jmpyreiinuitic  Miiell,  without  leaWng  any  ash.     Crj'stallizes  from 
fiolutiou  iu  buihng  alcohol  iu  thin  plates. 

C*H,    carbon  m*3I,  hydrogen  7*69. 

Analyses  of  kbnleinite  from  Ucnach  by  Knuaa  and  from  Bod- 
ritx  by  Trommsdorf ; — 

Carbon      ....     ©a*49  W43 

Hydrogen       .     .     .       748  7"67 

Is  found  in  CTystallino  plates  and  grains,  in  brown  coal  at 
lEnach  near  8t.  Oalleu  in  Switzerland,  with  sheereritej  and  at 
i^witz  in  Havuriii,  iu  bituminous  wood  in  a  peat  bog. 

462.  yiCHTELlTE.— Ficht^lite  ;  DufWnoy.  FichteUt 
lausmaoB,  Uaidiuger. 


Analr, 


463.  BA 

flexible. 


1 


spa  o. 


Car? 

Js  found  in 
"ear  GJogg,iJt, 


4^.    020K 
*U9inaiin,  Ha 

^ht  dark  Jceki 


PSA-THrniTE. 


627 


b  c  d  e  f 

Clirbon 8fi76      8«'aO      86-Sl      86*80      SS'SO      8880 

Urdrogen    ....     is  is     1379    13-71     i-iie    13'9b    uoe 

la  found  at  Slanik  and  Zietri^ika  in  Moldaria,  Orestcn  in 
Austria^  and  in  the  coal  mines  of  Urpeth  near  Newcastle  in 
Bngl&nd. 

4455.  IIATCnETTINE.  — Hfltobetine;  Phillips,  Beudant. 
Hatchetin  ;  Mohs,  UauHRiaun,  liuidiiiger. 

Translucent... nearly  opaque.  Lustre  slightly  pearly.  Yel- 
owiah-Mhite,  was-yellow,  greeuiBh-yellow,  H  =  1*0.  G  =  oeo78 
(aft^r  fusion  o  =  0983). 

Melta  (from  Loch-Fyne  at  -17°  c,  from  Merthyr-Tydvil  at 
rB'fl°  r)  into  a  tranHparent  colourless  liquid,  which  becomes 
MMUjue  and  white  on  cooling.  Emits  a  bituminous  smell  when 
liented.  Partially  soluble  in  lether,  leaWng  a  riscous,  iuodorous 
residue. 

CH,    carbon  86*72,  hydrogen  14'28. 

Kilyais  of  batchottine  from  Glamorganshire  by  Johnston : — 
Carbon 86*fti 
Hydrogen 14*03 
found  in  masses  rcscmblinf;  wax  or  train  oil,  in  several 
,  in  the  coal  formation  in  England,  at  Loch-Fyne  and 
BTerary  in  Scotland. 

466.  BUDDLETONITE.— Middletonite  ;  Johnston.  Phil, 
fcfag.  12.  261,  Dufrenoy.     Middletouit ;  Hausmann,  Huidinger. 

Iji    thin   fragments  transparent.     Lustre  resioous.     By  re- 

lected   light   reddish-broA^-n,   by    Imnsmitted   light   deep   red. 

)trc-ak.  light  brown,     o  —  I'fl.     Brittle.     Melts  nt  a  tempera- 

~~  "  "  *  *         \crs  slightly 

Soluble  in  con- 
*cintrated  sulphuric  acid. 

Analyses  by  Johnston;  — 

^B       Carbon 88*44 

^H       Hy<ln)gen  8*01 

^^P      Oxygen  6*fi8 

^Ta  fouud  in  smull  rtjiiinlrd  masses,  or  thin  acanis  between 
AVcrs  of  coal  ut  Middluton  uear  Leeds,  and  at  Newcastle. 

467.  PSATHYBITE.  —  Hartin  ;  Hausmaxm,  Haidinger. 
Puftthyrit;  Glocker. 

^        ^  K  e  2 


Brittle. 
.ure   above  222^  c.     Bums  with  much  smoke 
loluble  in  alcohol,  aether  and  oil  of  turpentine. 


86-44 

87-74 

8-03 

8'U& 

6-63 

6'3« 

ooal,  at  o 
-^%^-  13. 3; 

Car 

^*  found  at 


. -Dui 


WALcnowxTE.  629j 

Is  found  in  large  vaaaeeB  in  tho  province  of  St.  Juan  da| 
Berengela  in  South  America. 

470.  RBTINASPHALT.-Tl^tinaaphalt;  Phillips,  Beudant, 
Mohs.     Bctinit ;  Hauaxnann,  H^udiiiger. 

Anioq)hou9.  Fracture  conchoidnl.  Semi  -  transparent . . ., 
opaque.  Yellow,  brown,  grey.  Streak yellowisL-browu.  Brittle., 
n  =  ro...20.  o  =  106...120.  Acquires  resinous  electricitjl 
lijr  friction. 

Bums  with  a  flame,  and  emits  a  bituminous  aromatic  smell, 

An:ilv8t!9  of  retinasphalt  a  from  B4:)vey  by  llatcliett,  t  from 
imie  by  BucholZf  c  from  Cape  Sable  by  Troost,  d  from  Bovey 
by  Johnston : — 

a  b  c  d 

Henn  soluble  in  alcohol  ....     66         oi         66*5         69*33 
Substance  insoluble  in  alcohol  .     .     41  0         4T&         37*46 

Earthy  matter ,       S        —  1*6         13*28 

It  is  probable  that  different  aubatancea  are  united  under  the 
nanio  retinasphalt. 

Is  foiuid  in  brown  coal  near  Halle,  at  Laulmch  in  the 
A*oijeL«gfbirge,  Bovev  in  Devonshire,  Cape  Sable  in  ManUnd, 
«t  iJaduitz  in  Bohemia  in  stone  coal,  near  Osuabruck  in  p»at. 

471.  C0PALI>T:.— Fossil  copal :  Phillips.  Copale  fossUe ; 
Dofr^noy.     Copalin  ;  Hausmann.     Bctinit ;  Uaidiiiger. 

Amorphous.  Fracture conchoidal.  Semi-tmnsparent... trans- 
lucent. Lustre  waxy.  Yellow,  yellowish-brow n,  ii  :=  t6. 
G  =  1'040.  Brittle.  AVTien  heated  emits  a  resinous,  aromatic 
ftmcU.  l^Ic-ltsi  into  a  clear  fluid.  Burns  with  a  bright  yellow 
flame  and  niui-h  smoke,  leaving  little  or  no  residue.  Very 
slightly  soluble  in  alcohol  and  rotber. 

Analyses  of  ei>pa]ine  o,  h  from  ITigbgate  by  Johnstone,  p 
frouj  tho  East  Indies  by  Duflos: — 


Carbon B5'4i 

Hydrogen      .     .     .     .  11 'T* 

Oivgen 2*fl7 

As& 013 


h 

e 

65 -AS 

B5'78 

11-48 

1160 

S-8i 

8-77 

tic)  found  in  blue  cky  at  Highgate  near  London  and  in  the 
East  Indies, 
dii 


472.    WALCnOWITR  — Walchowit;    Hausmann,    Ilai- 
dinger. 

£6   3 


■Nitro 

dinger. 
■Amorpboua 

<^"'fl'0,    cart 

^'^'^Jyais  bjr  So 

Caj 


NApntnA. 


681 


nmti<;  and  bituminoua.     Bails  at  a  tempenituro  below  lOO**  c 
Bums  with  n  bituminous  emeU.     Soluble  iu  absolute  tilcohoL 

Analyscft  by  Dumaa : — 

Carbon 84-65       88-02       B6'40       87'70       8fl-40 

[jdrogen i3'3i       ia-9e      if23      1300      12-70 

Oozes  either  alone  or  with  water  out  of  clefts  iu  rocks,  or 
out  of  the  ground  nt  Hilring  and  Tegemsee  in  the  Alpa, 
Arninno  near  Parma  and  many  other  places  in  Italy,  Saliea  in 
tbe  Pyrenees,  several  places  in  the  United  States,  Persia,  the 
Eaist  Indies.  China,  Bnltu  on  (he  Caspian. 

By  exposure  to  the  air  naphtha  bocouiea  thick  and  at  laslsj 
>lid.     Petroleum,  elaterito  and  asphaltum  are  supposed  to  hi 
bphtha  more  or  less  altered  by  exposure. 

Petruleum,  at  the  usual  temperature,  is  rather  thicker  than 
common  ta.r,  has  a  bituminous  odour,  and  is  of  a  blackish  op 
reddiah'brown  colour,  bums  with  a  thick  black  smoke,  is 
slightly  soluble  in  alcohol,  and  very  soluble  in  a?ther  and  ia 
rolatile  and  fat  oils,     o  =  0*8...  1"3. 

Analyses  of  petroleum  from  Bcchelbrunn  and  from  Hattea 
in  Alsace  by  Boueaingault :  — 

Carbon 88*3  88-7 

Hydrogen iri  ifi-e 

Its  found  in  Hanover,  Brunswick,  Pont  du  Chateau  and 
nuiny  otlier  places  in  Auvergne^  Bechelbrunu,  llatton  and 
liobttann  in  Alsace,  Zante,  Burbados,  forming  a  lake  in  Trinidad, 
in  Engl»nd  at  Ormskirk  in  Lancashire,  and  at  Coal  Port  near 
Coaibrookdale,  at  St.  Catharine's  Well  near  Edinburgh,  in  the 
iflle  of  Pomona,  Hangoon  in  Ava. 

Elttterite  is  soft,  ^-ields  easily  to  pressure,  is  flexible  and 
elastic  like  caoutchouc,  brown  or  black,     o  es  08...l'83. 

Analyaes  of  elaterite  from  Derbyshire  by  Johnston  : —        , 
Carbon 8«-47        84*30        83'e7        85'96        86*18 

lijdrogcn 13  28      12*68      12-6I      is-s4      12-40 

Is  found  in  the  Odin  mine  at  Castlcton  iu  Derbynhire,  Mon- 
trclnis  not  far  from  Naiitcs  in  France,  Woodbury  in  Connecticut. 

Asphaltum  is  solid  with  a  conclioidal  fracture,  opaque  with  a 
»hiriing  waxy  lustre,  black,  inclining  to  brown,  and  has  a  hrown 
fltnruk.  R  =  2*0.  a  =  ri,..r2.  Acquires  resinous  electricity 
by  friction.  Moltis  at  a  little  above  100^  c.  Burua  with  a 
smoky  fl-ime,  leaving  a  small  qiiantitv  of  asbes. 

li  c   1 
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b. •>.!.,  brownieh-black...^ 
U'K'.u.,u8.     Sectile.     b  =  j 

SoIuWo  m  tot  oil  of  turp,^rt 

"uiphiiTic  add, 
^^^JBeB  a  bv  Dunma,  6,  c 

Carbon 
U^ilpogen     .    [ 

Ib  found  niPchamVany  !«;„; 
tjty  of  cinnabar  ami  othoS 
tbe  quicksilver  mmt^or/d^J^ 

476.  IXOLTTE.^I.,oj^,j 

AmorpW    Fractury^ooncl, 


Ml 
6'} 


COAL.  638 

TncUirc  imperfect  concholdal.  Translucent  on  the  thmncst 
edges.  Blockiah-brown.  Streak  yellowish-brown.  Sectile. 
u  =  re.    G  =  1  230. 

Helta  at  sis"^  o.  Burns  with  an  aromatic  smell,  and  bright 
flame.      CompleU'ly  soluble  in  jpther  and  caustic  potash. 

I»  found  in  a  bed  of  brown  cool  near  Piaiue  iu  Caruiola. 


COi.L. 

'478.  COAL.— HaTTtige  Stein- Kohle,  Hareloec  Stein-Kohle . 
Tohfl.      Anthracit,   Schwarzkohle,    Brauukohle  ;     llausmann. 
AnthraziU  llar^ige  Steiukohle  ;  Haidinger. 

Of  this  Bubstance  there  are  three  variotiea:   l.  anthracite; 
bhick  coal ;  8.  brown  coal;  all  of  vegetable  origin. 

.1.  Anthracite. — Fracture  conchoidal.  Lustre  vitreous  or 
cy.  Block.  Streak  black.  Brittle.  H  =  20...2-6.  q  = 
1*3... 1-76.     Conducts  electricity  perfectly. 

Buruis  with  a  weak  flame.  Deflagrates  with  nitre.  Imparts 
ttO  colour  to  caustic  potash. 

Analyses  of  anthracite  tt  from  Pennsylvania,  h  fi'om  Ilerzogen- 

;h  ayor  Aix  la  Chupelle,  both  by  Ke^nault,  c  from  Coalbruok- 
dale  by  Jacquelin,  d  trom  Pembrokeshire  by  Schafliautl : — 


Carbon    . 
Hydrogen 
Oxygen  . 
Nitrogen 
Ash    .     . 


00-46 
i'67 


I 
91*46 

4*18 

SIS 
2*26 


e 

00-58 

3eo 

8-81 
0-29 
1*72 


04*10 
S'SO 
134 
0*87 
1-30 


Is  found  in  stovcral  parts  of  the  Alps,  the  PjTcnoes,  in  many 
parta  of  France,  Pennsylvania,  Massachusetts,  Bohemia,  Silesia, 
saxony,  the  Meissiier  in  Hcssia,  near  Wulsall  in  Staffordshire, 
Brecknockshire,  Carmarthenshire,  Pembrokeshire,  Cumnock  and 
luliuariiix'k  in  Scotland,  Kilkenny  in  Ireland. 

2.  Black  coal.  Fracture  conchoidal... uneven.  Lustrewaxy. 
BliSck.    Streak  black.    Slightly  soctile.. .brittle,    n  =  2*0. ..2'6. 

Uumtt  with  a  smoky  llame  and  bituminous  smell.  Imparts 
Bometimes  a  yellow  or  brown  colour  to  caustic  potash. 

Analyses  of  black  coal  a  from  Lancashire,  h  from  Blanr.y,  c 
from  EpinnCj  all  by  Regnault,  d  from  Newcastle  by  Richardaoii, 
0  from  Monte  Masai  near  Pisa  by  Buusen : — 


a 

h 

c 

d 

e 

Carbon 

6376 

70-48 

8112 

87*05 

73M 

Hydrogen       .     .     .    . 

666 

6-29 

610 

624 

6B8 

Oijgcn  and  nitrogen    . 

8 '04 

18-01 

ir25 

6*41 

17*80 

Earthy  matter      .     . 

8-6S 

2-28 

S63 

1-40 

aso 

£  C 

5 
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APPENDIX. 


COXTAIIOIfO 

IRALB     TItK      COMPOSITIUX      OF      WHICH      18      I'SKJfOWK 
OB     DOUDTFCL,     AXfl     WHICU     ARE     OTHERVnftB 


GOT-T)  AWALGAM.  — In  small  white  globules,  in  the 
platiiium  strenm-workH  of  Columbia.  Analysis  by  Schneider: — 
mercury  67**(>,  gold  38'3»,  silver  fi'Oo. 

KANEITE.  —  In  fr^'^nular  mnnaes.  Lustre  metallic. 
Grej"ish-whito.  o  =  6*6.  mh'aa.  Aualysifl  by  iCaue: — xuan- 
g&ae«c  46  5,  iron  a  trace,  orBcoic  61-8.     Sojcony. 

APHTHONITE.  —  Steel-grey,  compnct.  q^A'87.  Melta 
eimily  before  the  blowpipe.  Analysiri  by  Svanberg: — sulphur 
3()'06,  antimony  3477,  copper  32'91,  silver  3*o6,  lead  0'04,  itinc 
A'-iO,  iron  1-31,  cobalt  O'id,  stony  mutter  r2f>,  arsonic  intces.  la 
found  in  Wcrmakog  in  AV^ennland  in  Sweden. 


BRONGNIABDITE.— (Damour.  AnnnlcB  de  Minca.  t. 
xvi.  ISAS).  227.)  Fracture  uneven.  No  cleavnge  observed. 
Lu.stre  metallic.  Streak  blackish-grey,  ii  above  3.  o  =  6'e60. 
In  the  matm^a  decrepitates,  fuses  and  yields  a  slight  orange 
sublimate  in  tlie  lower  part,  and  a  white  Bublim.-ite  abovi.'.  la 
the  open  tube  emits  fumes  of  sulphur,  and  deposits  a  white  sub- 
limate of  oxide  of  antimony.  Before  the  blowpipe  on  charcoal 
melts  below  redness,  emits  the  odour  of  sulphur  and  whito 
fumes,  and  leaves  a  globule  of  silver  surrouncied  by  a  yellow 
areola  of  oiide  of  lead.  Partially  decomposed  by  nitric  acid. 
Soluble  in  a  large  quantity  of  boihng  livdrochloric  acid.  W>  + 
it  +  5u,  sulphur  isi'OB,  antimony  ao'OO,  silver  avrtft,  load  *4"fll. 
Mean  of  three  analyses  by  Damour:— sulphur  10'24,  antimony 
t9'77«  silver  S4'77,  lead  S4'UI.  copper  n-m^  iron  0*96,  siut:  O'Btt. 
Was  found  associated  wth  p^Tit^  in  Mexico. 

£  CI  G 
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LONCHIDITB,  o  =  4-926. ..6001,  from  Freil>org,  Schnee- 
berg  ami  Cornwall,  contuius,  ncconling  to  Pluttiier: — irou  44*83, 
cobalt  0'3fi,  tfopper  o*75,  lead  0'30,  sulphur  49*61,  arseuic  4*40. 

STrEPAHniTE.— In  small  prisniB.     Opaque.     Luatro  mo- 
tnllio.  iuiporffot.    Browuish-blaolc.     Streak  the  same,     u  =  4*0, 
Accordiug  to   Shepard   coutaiuB   sulphur  and   chrome.     Waa 
rund  in  small  grains  in  the  BisbopTille  meteorite. 

ZtrXDERERZ,  from  Andronsberg,  nauathal  and  Stolborg, 
(ist*  of  cherrj*-red  or  blackish-red  capillary  crystnls  interlaced 
to  present  ilakes  resembling  tinder.     Analysis  by  Bom- 
iriger: — BilTera-so.  lead  48*06,  iron  4' 53,  antimony  lu  88,  arsonic 
U'00,  sulphur  19*67. 


TKLLOW  TELLirRTTrM.— The  description  by  Phillips 
doefl  not  relate  to  the  mineral  of  which  he  gives  the  figure,  but 
probably  roproaenta  some  impure  specimen  of  aylvanite.  From 
au  examination  of  some  simple  crystals  tjiken  from  the  specimen 
from  which  that  fignrotl  by  Phillips  wnn  obtained,  we  have  ascer- 
led  that  the  angles  approach  so  nearly  to  those  of  hounmnite, 
to  lead  tt»4be  conclusion  that  the  crjstala  are  that  substance. 
le  O-rystal  figured  by  PhiUips  waa  probably  a  deceptive  twin,  of 
which  the  faces  m,  f,  n  belong  to  one  individual,  and  the  faces 
r,  c  to  the  other.  The  forms  and  angles  of  the  crystals  exaniined 
-a  100,  c  001,0  oil,  m  no,  e  i20,  y  ni, '/  iia.  <  tnm- 
the  edge  yc.     Twins.     Twin-face  m. 

FIG.  041. 
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TENORITE.  —  In  thin  hexagonal  or  triangular  scaloit. 
Tr&nslocent  on  the  edges.  Lustr<»  metallic.  Steel-grey  ...black. 
Brown  by  transmitted  light.  Streak  black.  CbO.  Copper  79*83, 
oxygen  Soib.     la  found  in  crevices  in  the  lava  of  Vesuvius. 

BOf}  IRON  ORE.  —  Amorphous.  Fracture  conchoidal. 
Opaque.  IjiiKtre  vitrcows  Ycllo«H8h-brown...blackiBh-brown. 
o=  a*3...S'6.  Analyses  of  bog  iron  ore  a  fn.mi  Artaua  in 
Valencia  by  Pp>UHt.  i  from  La  Kaquinerie  by  Bertliier,  c  from 
Keropnow  by  Klaproth,  d  from  New  York  by  Kersten,  e  from 


^Bo^roJ^^^r  reoent 
jH>Hiiii:iii  of  C4*rtaiii  ruoks  uvj 

1>oaited   m   luw    iitid   mar»lij 
>ohnoni  or  pra  inin  nn\  oet 
It  ia  found  iu  t>audy  plaiii»« 
SdeHia,  Brnudt-'ubuiv,  MeckU' 
Lithuania,  Ku8Hi»,  iti  X\w  HiJ 
Orkue)'  luid  ShetUmd  ialtindi 
the   govcrmuciit  of  Niachuf] 
consuU  esaeutmlly  uf  f«-  u' 

ERDKOBALT.  —  Mowivi 
minerals.  Fraoture  eurthy, 
Streak  tbti  HAiiie,  paler,  shinmi 
^'6.  Q  SS-O...JI-67.  A  mixtu 
of  iron,  cobalt  nnd  lime.  Is  ft 
Thuringia,  Kit^chekdorf  in  He 

GUaimERZ.  —  Fracture 
tnuipluccnt . . .  opiu]ue.  Lustrt; 
Stn^ak  vollow.  Brittle,  h  = 
the  blu«"pipo  with  borax  fu»ea 
becuiuoB  yellow  on  cooling. 
phoru8  forms  a  yellow  glasn 
fiUs6  in  tbu  inner  flame.  An 
of  uranium  78'oo,  lime  ooci,  ox 
acid  S'3u,  ailica  4' 


CHBOMOCBBE.  688 

■blue.      Streak   Bhining.     u  =  4...5.      o  ^  Tse.     Yields 
'T  in  tl»e  matrass.     Aoeording  to  Plattner,  it  contains  46'fi 
cent,  of  oxido  of  copper.     I«  found  in  the  Tullejr  of  Schap- 
in  Badeu. 

KU  FFEHMANGANSCHWARZE.  —  Amorphous.  Frac- 
ttire  conclioidttL  Opaque.  Lustre  resinous.  Blueish-black. 
Streak  tlio  same.  Slij^htlv  brittle,  u  =  3-5.  o  =  31.. .3-3. 
Aualyses  of  compact  kupfenimnganschwiirze  a  from  Eams- 
dorf  by  Rammelsberg,  b  from  Kjimsdorf  by  Bottger,  c  from 
Schbickenwnld  bv  Karstcn,  rf  of  an  earthy  variety  from  Lautor- 
b*rg  by  du  Mend ;  — 

a  h  e  d 

Pmtox,  mangan 49P0         63-23         eofli         2701 

OxyiEren 891  O'U  7*-W  3'04 

Block  oxide  of  copper       .      .     1467  16*86  -i'SO         ir51 

Red  oxide  of  iron  ....       470  1»8  O'la         28'99 

B«r%tes 1*84  1*70  —  — 

Lime 336  3-86  —  — 

Magnesia 0*69       gypsum        I'Ofi  — 

Oxides  of  cobalt  and  nickel  .      o*49  o*i4  —  — 

Potash 0  53  006  —  — 

Silica 2*74  —  0-30  — 

Water 14  46  16*94  2010  29-46 

la  found  at  Kamsdorf.  Schlackenwald,  Lauterborg,  Zellerfeld, 
Rheinbreitenboch,  Kupfcrberg,  Rudolatadt,  Cornwall,  the  Ba- 
nat,  Schlaugenberg  in  Liberia. 

CHROMOCHBE.  — Fracture  earthy,  uneven.  Opaque  or 
faintly  translucent.  Dull,  Roraetinies  fcehW  glifttoning.  Green. 
It  18  usually  »o  intimately  mingled  with  otl»er  mineral  tjubatances, 
that  it  cmi  only  be  sepiirated  from  them  by  chemical  openitioiia, 
ADftlvi>c«  of  aubstaricea  coloured  by  oxide  of  chrome  a  from 
Cr  Drii|)picz.  I*  from  Wuldeuburg  in  SiJesia  by  Zidlner, 

«  1  i  lt?nl>erg  in  Dalanie  in  Sweden  by  llidiuger,  d  from 

lUUe  by  Wolf  :— 

a  bed 

Orideofchromo      ...     lao  2o  lo  4*29 

Oxide  of  iron  so  3*0  a  S'ls 

Silica     ...  620  68*6  30  4611 

Alumina  37*0  sou  36  does 

I^e  .4*6  soda  0-49 

Pol;.-,K  —  —  3'U 

Wit    T  —  6*26  e  12-69 

Remtonii,  mussive,  investing  other  minenilH.     Is  found  in  a 

oonglomerate  ut  Creuzot  in  France,  iu  the  porphyry  of  Elfdal 


niiil  hvdruto  uf  oiide  uf  inaiigj 
oxu\c  of  copper  is  a  iiiixturt«  < 
of  rod  oxido  of  coppor. 


URANOCHRE.— Amorpli 

eoucli(»idjil.  Op»(|U(?.  DulL 
sulphur-yWluvr,  brown.  Soft, 
wftttT  and  biH'onics  n-d.  Ba 
fliimo  btM:oiDeB  grtn-Mi  witlioul 
]tliorufl  in  the  ouUt  (liunc  foi 
tUiuM  a  green  glii-<fM.  Ka»ily  I 
uf  iinuiiuui  and  waU;rin  unkna 
diHSf'niinatod,  invrnting  olht*ro 
of  the  decompoxiiion  of  wbio 
aiiiunite,  at  Joacbimstluil  ap 
luutiilJic  veiuH  iu  grauite  at  St 

VARVICITR— Supposed 
robimnar  and  tibroua  maM 
IrnD'blat'k . .  .stt'ol-grfy.  Stre 
4*«.  Analysis,  from  Warwic 
63*8,  oxygeu  317,  walvr  6  ;  fro 
of  mangancso  ei'4l,  oxygen  la 

ADINOLE  is  a  mt^clianif 
found  at  Sahla  and  in  tbo  iU 


SATTLITE. 

ANDESINE  is  a  mineral  greatly  resembling  fJbifce.  With 
amphibole  it  coustitutes  a  rock  which  occurs  in  the  Andes, 
to  which  the  name  andesite  has  boon  given.  The  crystals 
of  ftndeaine  resemble  albite.  The  clcftvage  of  andeaine  i« 
not  90  distinct  at;  that  of  albite.  &  =  27328.  Andesine 
fufles  OS  readily  as  oligoclaae.  Saccliarite  is  probably  a  par- 
tially decomposed  andesine.  Cleavable  distinctly  in  one  direc- 
tion. Fracture  splintery,  uneven.  Translucent  on  the  edges. 
Lu?trc  Titreoua,  inclining  to  pearly.  White,  greenish-white, 
«tf  Very  brittle,      ii  =  6-0...0-0.      o  =:  8*8ti...2-6e. 

1 1*  nj  the  blowpipe  on  the  sharpest  edges  only.     Imper- 

fectly decomposed  by  nydrochloric  and  sulphuric  acids.  Is 
found  in  reins  in  serpentine  on  the  Gliiseudorf  near  Franken- 
stein in  Silesia.  Analyses  a  of  andesine  from  the  Andes  by 
Abioh,  b  wax-coloured,  from  the  syenite  of  the  Ballon  de  Ser- 
Tftnce  in  the  Vosges,  c  coral-red,  from  Cora>iller8  in  the  Vosges, 
both  by  Dclesse.  d  of  saccharite  by  C.  iSchmidt,  c  of  a  mineral 
rcwombling  albite  from  Pisoje  near  Popayan  by  Francis : — 

abode 
O 3*7338        SdBd        S'651  —  3*e4 

Silicfl                           ...  6«e«  68*03  6801  S8fl3  6fl-73 

Alumina 34*38  3606  34*69  33*60  2(t'63 

Krd  oxide  of  iron  1*68  trace  0*99        —  070 

Oxide  of  nickel  ^  ,_  —          oMp  — 

Limo       .....  6*77  464  401          667  9*38 

Magnesia 108  0*41  0"40        o*6«  — 

SSoda 663  7'80  7'69         7'43  O'la 

Fotaeh los  3*oa  3'fiS         0*06  0*80 

Water —  l'S7  O'flS          T21  — 

AUUAI-ITE.— In  prisma.     Black.     Is  found  at  Abo. 

DAfiALlTE.— Black  slate  with  cavities  filled  with  a  black 
powder.  A  silico-uiuminate  of  iron,  la  found  at  Baralon, 
Cot^  du  Nord,  France. 


BAULTTE— Oblique.  Transparent,  White.  a  =  ra6ff.  In 
very  thin  Hpliiitern  molts  before  the  blowpipe  into  a  clear 
glttBS.  Analysis  by  Oriith : — silica  80*23,  aluiuina  ii'7i.  lime 
I*»o,  »oda  2  20,  potaah  1*02.  la  found  in  tho  matter  ejtH:it'd  by 
Krablii  in  Iceland.  The  name  bauUtt;  was  tirst  given  by  For- 
clmmmer  to  a  t^reyieh-wliitc  porous  mineral  from  thn  Baula 
mountain  in  Iceland,  having  neariy  the  same  cumpositiun  ua  the 
crystal*  tuiolyxed  by  (jh;nthf  but  tfometimus  coutamiug  ako  3. ..8 
per  cent,  of  water. 
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ANBURITE.— j?»i  =  70^  mt  =  64^  ep  =  4S°,  et  =  42°. 
t,  ^,  p  are  in  ouo  zone.  Cleavage.  »»»7^  diatinct ;  ^,  less  dia- 
inct.  Traiislueent.  Lustre  vitreoua.  Pale  jellow.  Anfllysia 
by  If.  Eriii ; — silic'ii  407  V,  limo  22*80,  magnesia  1*98,  soda  0  82, 
wtoeL  4*31,  alumina  and  red  oxide  of  iron  211,  boracic  and 
"oea  0-34.     Is  found  at  Daubury  in  Connecticut. 


* 


IPYBE  occurs  in  regular  hexagonal  prisms,  imbedded  in  & 
soft  matrix.     Ifl  found  at  Mauleon  in  the  Pyrenees. 


EUKOLITE.— Like  wohlerite.  Bt^niform.  Brown,  a  = 
R'Ol.  Melta  easily  witb  ebullition  iuto  a  green  glass.  Is 
llecomposed  bv  hydrocUoric  acid.  Analysis  by  Seheerer: — 
Baliea  4#'6-i.  tantalic  acid  and  zirconia  uofi,  red  oxide  of  iron 
B~24,  protoxide  of  manganese  1*94,  lime  l3'oe,  protoxide  of  ceriuni 
r98,  soda  12*31|  water  0'94.  la  found  in  the  Kinwn-syenite  near 
Brcvig. 

GL.\UC0L1TE. — Cleavage,  not  rery  perfect,  in  two  direc- 
tions making  with  each  otber  an  angle  of  nearly  80°  30*. 
Fracture  splintery,  uneven.  Translucent  on  the  edges.  Lustre 
vitreous,  inclining  to  pearly  on  the  cleavage  faces.  Lavender- 
blue,  green.  Streak  light  grey,  h  =  60.. .60.  o  =  2*96.. .3'9. 
Before  the  blowpipe  becomes  white  and  fuses  only  on  the  edges. 
Soluble  with  diflieulty  in  borax  and  salt  of  phosphorus.  la 
found  near  lake  Biiikal  in  Siberia  in  veins  in  granite,  and  also, 
it  is  said,  with  elieolite  near  Laun-ig  in  Norway.  Analyses  of 
^aucoUte  from  the  Baikal  a  by  Bergemann,  b  by  Oiwartowski, 
c  of  a  mineral  from  Fargas,  supposed  by  Frankcnheim  to  bo 
bibradonto,  by  Nordcnskiold,  d  of  silicite  from  Antrim  by 
^Tbomfloa: — 


I 


a 

b 

C 

d 

Bilica  .                     .     .     . 

.      60'68 

60*49 

5413 

o4*8 

■  1 , 

.      2700 

2813 

29*13 

28*4 

io  of  iron  .     .     . 

0-10 

0'40 

(K« 

4*0) 

Oxidt>  of  m&Dgauet»e   .     . 

0-87 

0-69 

— 

Lime 

10*27 

11-31 

16-40 

12*4 

M«gn*aia 

3-73 

a-68 

— 

— 

Boda 

2-97 

aio 

— 

— 

Potash 

1-27 

101 

— 

— 

QKiter 

— 

1'79 

1-07 

08 

'HODEDITE,   LEPOLITE,  and  Bournon'a   INDIA- 

[TE  arc  probably  ehrietianitc.     The  crystals  of  amphodelite 

jreally  posenible  t.lioae  of  Christianity,  and  appear  to  consist  of 

jumerous  crystalline  lamince  arranged  as  twins.     The  anglea 
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COMPACT    TELSPJUB,   PirCHSTOyZ,  Ac. 


do 


each  other,  and,  posatblr,  with  ofcher  aubetanceB.  1.  Compact 
lt3la|Mkr. — Fnicture  »plinterv...conchoidal.  Translucent... tnma- 
luoeut  ou  tbo  edges.  Dull.  White,  grey.  red.  H  ==  o  urmure. 
,o  =!  3'5e...8'0.  Fusible  with  difficulty  before  the  blowpipe  into 
A  white  cuaiuel.  la  found  in  the  gneiss  of  Sweden  whore  it  ia 
.called  liatletiiuta,  in  ^^a^ony  and  Bararia  (wei^bstoiu),  the  Ilarz, 
:'  '  ■Hbourh<H)d  of  Halle,  the  Thurinp^r  Wald.  the  mining 

of  iSaiony,    BtU'inia,  Bohemia,  the  Tyrol.      2.  Pitch- 
Latuuu. — Fracturt"  coaL'hoidal,  splintery,  uneven.     Feebly  trana- 
p^l(w^nt...o]m(jue.     Lustn*  reainoua,  inclining  toritreouft.    Grey, 
■ .  red.  bruwu,  bluck.     h  ==  &0...6O.     o  =  2'a...s*3. 
M  t  uMiescence  before  the  blowpipe  into  a  blebby  glaas. 
Is  found  near  Meissen,  Zwickau  and  other  places  in  Saxony, 
Auvergne,  Newry  in  Ireland,  Siberia,  Iceland,  Mexico,  Peru, 
the   Soottinh    ialands.      3.    PearlBtone. — Fracture   small    con- 
.ehoidal.     Translucent  on  the  edges ...  opaque.     Lustre  pearly, 
inclining  to  waxy.     Grty,  yellow,  red,  brown,     u  =  60.     o  ^ 
.a-38.     Intumcaces  violently  before  the  blowpipe,  forming 
hite,   spongy  sing.     la   found   in   globules  and  grains  at 
emuitx.  Tokay  and  Telkebanya  in  Hungary,  Cabo  de  Grata  in 
Spain,  Ochot/.k  in  Siberia,  Mexico.     4.  Ol^idian  and  pumioo 
appear  to  diSer  only  in  their  state  of  aggregation.     Obsidian 
Ims  a  perfect  conchoidal  fracture;    is  aemi-tranisparent... trans- 
lucent on  the  edges ;   has  a  vitreous  lustre ;    is  black,  grey, 
green  or  brown,     n  =  CO., .70,     Pumice  is  porous  or  tibroua; 
^naa  a  small  conchoidal  fracture;  is  tmnslnet*ut... translucent  ou 
the  edges ;  has  u  vitreous  lustre,  inclining  to  resinous  ;  is  white, 
erey,    brown,    black.      H  =  6'0.      Obsidian   and   pumice  melt 
Dw>re  the  blowpipe,  with  intumescence,   into  a  glass  full  of 
bubbles.     Obsidian  is  found  in  Iceland,  31exico,  the  Azorea, 
Teneriffe,   Ascension,   the   Lipari  islands,    Milo,  Santoriu,  in 
Hungary  at  SchemnitK,  Glaslmtte,  Tokay,    Epcries,  in  small 
balls  and  grains  at  the  mouth  of  the  Marekanka.     Pumice 
-occurs  aluuc,   or  coutuiniug  crystals  of  glassy  felspar,   above 
<ib»idian  in  streams  of  lava  and  in  volcanic  conglomerates.     It 
•is  found  at  ^'euwied  on  the  Rhinc^  in  the  Lipari  islands,  furm- 
[ing  the  mass  ■which  covers  Pompeii,  Milo,  Santorin,  Teneriffe, 
like  Azores,  Iceland,  Mexico,   Columbia,  Hungary,  Auvergne, 
■      *  -  i  lex  (7  from  Nantes  by  Bertliier,  b  of  weissstein 

[I  by  Klaproth,  c  of  pitchstoii**  from  Meissen 
h\  Krdaiiiiia,  J  frum  Newry-  by  Knox,  e  uf  peuristone  from  Tokay 
liy  Kltiproth, /from  lllinick  in  Hungary  by  Erdmann: — 


n 

b 

c 

J 

e 

/ 

Silica  . 

.      76»0 

7»-f>0 

75 -(KJ 

78*80 

ra*36 

TS-87 

Alumina 

1600 

11-60 

ir«o 

1150 

13*00 

19*06 

Potash 

3'*0 

eoo 

— 

— 

4-60 

613 

--uiuiiiuiiem  in  Jiohemia  b 
-Boon  Meuch : 


Silica  .     . 
Alumina  .     . 
Bed  ox.  iron 
Protox.  mangan 
I'ime  .     . 
Magneeia 
Soda    .     . 
Potash     . 


74-80 
12*40 
S*03 
1-31 
1*90 
000 

6*40 


Analyses  of  obsidian  n  fro 
n«e,  p  of  pumice  from  the  is 

the  volcano  of  Arequij>a,rp 
Procida,  t  pumice  frSni  th. 
lontellana,  v  pumice  from 

cungaatthefootofCotopai 
from  Lipari,  aU  hj  Abich  •— 


o  ,    .     .    , 

Silica       .     . 
Silica  and  titan. 
Alumina 
Bod  ox.  iron 
Oxide  of  manff. 


ac. 


2*628 
60-68 

o*ed 

1906 
4*88 


IBOPTRC. 


&&7 


t  U  V  to             X              If 

Silica        .....      «9*0«  6811  e»-7»  73*77  7370  7005 

Silica  A  titan,  acid            —  1'23  —  —        —  — 

Alumina      ....     lOfis  tc2i  12*31  10*83  id-27  i2-»7 

Betl  oi,  iron     .     .     .      4 -is  &-23  4-66  l*ftO      «-31       873 

Limci 1-31         OU         168         1*21         085        013 

Magnesia     ....      07s      0-37      0-68      i'3o      0*29      O'sa 

Soda  .....        039        832        609        4'2»       4  6fl        4'1& 

Potash 3  00      1*00  80S  aoo      473  6*11 

a,l..rine       ...     .1  07«  j  ^  03.  o-3i 

Water J  173  J  rsi!  023 

Carburetted  hydrog.  —       o'oo  —  —       — 

HETEEOKLINE.— Oblique.    »im'  =  6i°44'.    Lustre  m 
licr  iiujitrfcct.     Iron-black.     Streak  black,  inclining  to  brown. 
U  =  B.     o  =  4*063.     Analysis  by  Ewreinoff:  —  silica  lo.io,  oxidu 
of  maui^aiicHC  6o'^6^  red  u.xideuriruu  3  78^  lime  068,  potabk  0'4t. 
Is  fouud  at  St.  Marcol  in  Piedmont. 

K y ALOIKLAN". — Amori)}ioua.  Fracture  conchoidal..,un- 
eren.  Opaque.  Lustre  Titrcous,  inclining  to  resinous.  Black. 
Strenk  dark  grey.  Brittle,  n  =  6*6.  o  =  a  7144.  Before  tlio 
blowpipo  meltfl  very  readily  into  an  opaque  glaas.  "With  borax 
fu»t«  into  a  transparent  glass.  With  salt  of  phosphorus  fust's 
into  A  brad  which  becomes  faintly  violet  in  the  inner  flame.  Is 
completely  decomposed  by  hydrochloric  acid.  Analysis  by  C, 
Grnelin: — silica  6o-23,  alumina  17ti4,  lime  8'26,  magnesia  3  37, 
protoxide  of  iron  10*27,  protoxide  of  manganese  o*40,  8oda  618, 
potaah  3'6i7,  titanic  acid  r4i,  ammoniacal  water  o*50.  Is  found  in 
nodules  in  a  volcanic  rock  at  Bubenhausen  in  the  Vogebgebirgo. 


HTPOCHLOKITE.  —  Fracture  even. ..flat  conchoidal. 
Translucent... opaque.  Lustre  vitreous,  feeble.  Green.  Streak 
light  green.  Brittle.  H  =  00.  o  =  8'0...3O.  Grows  dark 
before  the  blowpipe,  but  does  not  melt ;  deposits  a  yellow  sub- 
limate upon  the  charcoal.  Insoluble  in  acids.  Analvsis  by 
Schiller :  — silica  60-21,  alumina  U05,  oxide  of  bismuth  1303, 
protoxide  of  in>n  10'64,  phosphoric  acid  9«2,  mangimesc  traces* 
Is  found  in  iudiatinrt  microscopic  crystals,  massive,  dissemi- 
nnted  and  eai-tliy.  at  Scbneeberg,  Jooann-GeorgeDstadt  andj 
Braunadori'  in  yoionv- 


JSOPYHE.  —  Amorphous.     Fracture   conchoidal.     Opaqtm^ 
■at  on  the  edges.     Lustre  ritroous.     Black.     Streak 
^r-  jrey.      Brittle,      u  =  60. ..GO.     a  =  B'0ia.     Feebly 

magnetic.    Analysts   by  Turner: — silica  47*00,  alumina  I3*9l, 


KEILUAUTTE.— Clcavi 
in  two  other  directions,  t 
Translueent.  Luntro,  on  th 
on  the  surfaces  of  fractu 
tnuiBinitted  light  brownish 
H  =  6*6.  o  =  8*69.  Bef( 
ebullition  into  a  bright  bloc 
it  imparts  the  colour  of  i: 
becomes  blood-red.  With 
gancso.  In  fine  powder  i 
chloric  acid.    Analyses  by 

Silica.  .  .  . 
Titanic  acid  .  . 
Alumina  .  .  . 
Bed  oxide  of  iron 
Oxide  of  mangani 
Oxide  of  cerium 
Yttria  .  .  . 
Lime  .... 

Is  found  maaaiTe  in  Bud 

KNEBELITE. — Fracti 
Glimmering . . .  dull.  Gre) 
fusible.     With  borax  melf 
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bottlisgreen  ^\n»».  Is  decomposed  by  hydrocliloric  and  nitric 
acids,  leaving  the  siliwi  in  pearly  scali'?.  Ajiulysis  by  Soltniaan: 
— silica  3Tt»>,  alumina  iroo,  red  oxide  oi' iron  2766,  protoxide  of 
iron  1S43,  miigiioHin  and  linio  otto,  potush  020,  wakcT  o'ljo.  la 
•aid  to  have  been  found  at  Persberg  in  Wermkud. 

MARGABODITE. — A  miucral  reseinbliug  mica,  from  the 
Greincr.  o  =  2"8r.  Anulyais  by  Schafliautl :  —  silica  47*06, 
alumina  3V9o.  red  oxide  of  iron  1'60,  magnesia  1*95,  potaali  7'99, 
eoda  407,  water  145. 

MUROISIONTITE.— Lustre  Titreous.  Slightly  translucent. 
Black.  Streak  grey,  h  =  7.  0  =  4'2flfi.  Glows  before  the 
blowpino.  Slightly  fi^sible  on  the  edges.  Is  dpt'omposed  by 
oeidn,  leaving  a  jelly  of  silica.  Analysis  by  Kerudl: — silicti 
Z\'09f  alumina  S'2-i,  ^hiciuc  6'&2,  yttria  37'Hj  proto&ide  of  iron 
11  a/i,  protoxide  of  manganese  091,  protoxide  of  cerium  So4, 
oiide  of  hiotlianiuiu  364,  magnesia  013,  lime  0*71,  soda  OAS, 
potash  0*17,  water  and  loss  O'Hu.  Is  found  in  small  grains  with 
oodenite  in  oligoklaa  at  Boden  near  Mariouberg  in  Saiony. 

'  ^  LACONE  and  OERSTEDITE  are  names  given  to  two 
'    l^   having  the  form  of  zircon.     No  cleavage  has  been 
observed  in  either  of  them.     Perhaps  they  are  zircon  in  dif- 
ferent   stages   of  decom  posit  ion,    or   of  metasoniatic   change. 
These  substances  have  been  described  as  follows  : — Malacone.— 
TtTiiiupe  conchoidal.     Lustre  vitreous.     IntcmaUy  milk-white, 
^'  togrey.     n  =  6*o.    o  =  3*903...a*oi3.    lleated  quickly 
liccs  phot*phorc9ce8  slightly,  after  which  o  =r  4"23.     In- 
bufore  the  blowpipe.     In  fine  powder  slightly  soluble  in 
and  salt  of  phosphorus.     In  fine  powder  decomposed  by 
ition   ill  heated  sulphuric  acid.     Analysis  by  Schecrer:— 
31*31,  zirconia  6340,   red  oxide  of  iron  o-li,  yttria  034, 
*3»,  magneeia  011,  water  3*03.     Is  found  at  Hitteroe  iu 
ay.     Oerstetlite. — Translucent.     Lustre  adamantine,  in- 
to vitreous.     Yellowish-brown.     11  =  6*5.     o  =  3*620. 
the  matrass  yields  water.      Infusible  before  the  blo^v-pipe. 
"Wrth  borax  melts  with  difliculty  into  a  colourless  c]ti»a.     Ana- 
Korchftuimer:  — silica  I9'7I,  titanic  acid  and  ztrconia  csofl, 
-i:i  yufi,  lime  2*01,  protoxide  of  iron  I'U,  water  6'63.     Is 
lound  at  Arcniinl  in  Norway  with  unilite  and  sphene.     There  are 
iMiiiu   :.it.   \fllu wish-brown  pyramidal  cr)atals from  Brazil  in  Mr. 
Br  inet,  having  the  form  and  measurement  of  zircon,  and 

*'  '•'  '»f  being  cither  partially  decomposed  or  pseiido- 

i  formed  part  of  the  collection  s<»nt  by  Captain 
A^;-jo  iw  .»i3  ^uuutry,  and  have  not,  that  we  are  aware  of,  been 
aoalvzed. 


AYPESniX. 


NEPHBITE,    according   to   Damour,    is   compurt 
Fnicture  aplinte^J^     Traueluc(?nt,,,tranj9luc«Tit  on   the 
Lustre  re^TioLia,   gliffimeriug...diJL      Lpok-i;TCPn"«!?roctii»h 
white,  greeaish-grej.     Streak  T^Uit-o,   ftliinin^.     ToujEfli.     II « 
6*6...e"0.     &  =:  B'e5...3"0.     Slightly   uttt'tLiouB    to   the 
Before  the  blois-pipe  whitens  and  melts  with  dilficul 
grey  moss.     Asal/aifl  ^  hy  Bammelaberg,  h,  e  by 
3,  e  hj  Damour  : — 

a 
54-63 

goal 


Silica      .     . 

Ijime 

Pmtox.  iron 
Bed  ox.  iron 
Protox.  mangan 
Alumina 
Potash   ,     . 
Water    ,     . 


1'39 


o*es 


h 

<? 

SB'^L 

£a-8s 

32  43 

S23& 

19-28 

13*16 

: — 

^ 

2?0 

S^l 

0-01 

OM 

I'Ssa 

l'&9 

o-so 

O'BO 

0-25 

0'2T 

37'W 

I 'IS 

Is  found  mafisivd,  in  solitary  blocks,  in  the  alum  earth  at 
Sdnvpmmaal  near  Leipsig,  Turtioy,  Little  Tli^bet^  the  Himadap 
Mountainaj  Ellora,  China,  Eg/pt,  the  rirer  AmABOQ. 

NORDENSKIOLDITE.—Eeaemblca  woUostonite  ortrenw- 
lite.     Ib  found  in  granular  luneatooe  at  Suakula  on  the  Onega 

lake  in  Busaia. 

'• 

ORANGITE.— (Orangit,  EjantE,  PoggcndOTff's  Annai«L 
Aprilj  185  L)  Cleavable  in  one  direction.  Fractupe  conchoi- 
ds...  aplintery,  Tranaltieent.,.traneparent.  Orange.  Streak 
jellowish-white.  a  =  V6.  Q  =  &'3i...B-397.  In  the  matna 
yielda  water  and  becomes  dark  brown^  but  on  cooling  regaiw 
the  orange  colour.  Infusible  before  the  blowpipe.  By  fuawfl 
with  soda  the  ailica  ia  diaaolvcd,  leaving  insoluble  yellow  fn^ 
ments  in  the  bead.  With  borax  forma  a  gla^a  which  is  jeUov 
whiJe  hot,  but  colourless  when  cold.  With  ^t  of  phosphontf 
in  the  outer  Jhimo  yieldia  a  rt^ddiah  glass,  in  the  inner  dame  a 
jellowiEib  glass.  The  glaas  in  either  case  is  colourless^  wbtt 
cold.  With  hydrochloric  &cid  forms  a  perfectly  clear,  diMi 
yellow  jelly.  After  exposure  to  a  strong  red  hent  is  not  wM^ 
upon  by  acids.  The  quautitiea  of  oxygen  in  the  eilica,  oxi4«rf 
donarium  and  water  are  as  the  uumbera  A,  'S,  s.  Aiialysu  lif 
C  Bergemann : — ailica  17*70,  oxide  of  donoriuDi  7i'&G,  cariMBilf 
of  lime  4'04,  red  oxide  of  iron  O'Si,  magnesia  and  oxidtr  o/  ma^ 
^aneso  osi,  potaah  mth  a  little  aoda  oso^  water  U'90,  Acoorf* 
mg  to  Damour,  the  substance  called  oxide  of  docuinum  is  t^ 
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thnrinc.     Is  found  in  clcavable  and  compnct  musses,  ini- 
BwdiU'd  in  tVlspar,  in  LungObundljoril  near  Hrevig  iu  Xorwa^v. 

PIlfLlTE,  fr(«a  HrattBtadt  near  Sahla,  according  to  Svan- 
>erg,  cousints  of: — edica  es'OS,  alumina  2612,  red  oxide  of  iron 
•01,  luaguetiia  I'fi2,  potash  SJe,  water  3-39,  lluorine  o*aJ,  mag- 
Biesium  i'». 

POLYLITE.  — In  plates.  Stmcfcure  lamellar.  Cleavage 
li&gle.  O^JJi^ue.  Lustro  vitreous.  Black,  h  =  tJ0...0*6. 
1  =  3*231.  Analysis  by  Thoniaon: — ailica  wm,  protoxide  of 
ron  34*08,  protoxide  of  mnngancse  8*60,  alumina  9*43,  limo 
[1*44,  water  0*10,  la  found  iu  magnetite  at  lloboken  in  New 
Jvnej, 


USSUUITE  ia  supposed  to  bo  impure  labradorite.  Some- 
Imeii  eloavable  in  two  directions,  making  with  eaeh  other 
mangle  of  im'^.  Fracture  splintery.. .uneven.  More  or  less 
traualuceut  on  the  edgoa.  Dull,  sometimes  gUmmering.  Grey- 
jih»wbite,  green,  grey.  Eitremcly  lough,  u  —  O'O.  o  = 
raa...3'4.  Before  the  blowpi|>e  fuses  with  dilfictilty  into  a 
rnx^niah  or  greyish-white  emunel.  Analyses  of  sauasurite  a 
rota  the  lake  of  Geneva  by  Saussure,  b  from  the  lake  of  Geneva, 
r  from  Sifheulebn  near  Freiberg,  both  by  KJaproth,  d  from 
ifnuut  ( Jeuevre,  e  from  tlie  valley  of  Orezza  iu  Corsica,  both 
>y  Bouhujger: — 

a 
Silica woo 


AIm 


!e  of  iron 


wme  vi  manganese 
Lime 


ruUah 

\r;ti. 


30*00 

VJbO 
0-Ofi 

*-oo 


40*00 

54*00 

060 


c 

61'00 

30' 60 

1-76 


44'a 
SO-4 


e 
43*a 

39-0 


11*35 


O'lM) 


4'on 

1-35) 


16-6 

8*5 
75 


310 
S-4 


—  1*« 


1060 
3*76 
5*60 
i       (water 

nugite  and  amnhibolo  it  conatitutea  the  rocks  called 
ltd  euphotide.  It  is  found  on  Mont  Rosa,  the  Bachcr 
II  in  Stiria,  Wurlitz  in  Bainmtli,  Coraica,  Greenland, 
t  he  llarz,  and  in  bouldera  on  the  shores  of  the  lake  of 


\TE  of  MAXG^VXESE  appears  to  bo  a  man- 
le.     Cleavage  m  two  directions,  making  witli 


*h   other  angles  of  £6°  3o'   and   1S3°  3o'. 
rf  2 


LttBtre  Titrcotu. 


i; 


f 


?''"te  globule. 
tormmg  «  jej]^ 

"  ?«.  J^d  oxid 

potash  1-30,  suJ, 
•  trace.  ^ 

8TB0GAN0 
f"**  each  other 
Semi-transparent 

]?«"ngaiJie„^i/<^ 
Wumina  28-67,  ]i,^ 

•»  Wse  blocks  on 

-TACHTXITE- 

JW.     St^akdarl 

?tte,ctab)e  bv  the'; 

Ss„h   ''^""J""  l'™* 
i'nosphorus  t.i„n.„  .-^ 
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TUBXKRTTB.— Oblique,  a  loo  clenvage.A  oio,  c  ooi,  r  on,, 
9  013,  o  021,  u  lOI,  X  101,  m  no,  »  210.  /  S20,  Z  ni,i 
r  In,  #  113,  IT  Tai.  a  id  coramon  to  the  xonea  «j',  mb :  9 
\a  common  to  the  zones  me^  uh ;  o  is  cdmmon  to  the  ^onea 
hc^  Ir.  The  Angles,  according  to  the  obsen'ntious  of  PhiUipB 
ami  Lerv,  arc : — 
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Cleavnic;e.  o,  &.  Translucent... transparent.  Tellowiah- 
brown.  Uurdnees  ■40...60.  According  to  Children,  contains 
alumina,  lime,  magnesia  and  very  little  silex  and  iron.  Uas 
been  found  onl^  on  Mont  Sorel  in  Daupbin6  with  quart*, 
felspar,  crichtunite  and  anataBe. 

CHLORITOIDE.— Analyses  a,  b  by  Erdniaun,  c  by  Ge- 
ratbewuUl : — 

a 

Silica si'flo 

Alumina 46'ao 

Protoxide  of  iron     .     .     2S'80 

According  to  G.  Rose,  the  subBtance  analyzed  by  v.  Bonedorff 
is  the  true  chloritoide  or  maaonitc. 


h 

tf 

34  06 

34'40 

43-83 

4517 

81  20 

30-90 

yOSOITK. — (Dclepsc.)     A  p^ecn  fol«pathic   mineral  from 
Ihe  porplivry  of  Tt-rnuay  in  the  Vosges,  subject  to  dooouipo»i- 
wbeu  exposed  to  the  weather.     Aualysea  «  of  vosj;ite  from 
^y,  h  of  ft  filspathic  mineral  fpr»m  the  globular  diorit*?  of 
alao  called  vospite  by  Dclrg^e,  but  which  ]innuTiotaberg 
»9  tf  b»^  IfihpM.Ionto,  of  a  dfconi posing  lubradorite,  c  from 
Miy  in  the  Vosgea,  d  from  tho  porphyry  of 
\ti,  all  by  Ddosse  : — 


a 

h 

e 

d 

•J -771 

3-37 

3-710 

33833 

W33 
3007 
Kf  3 

4ft'fl3 
34«6 

G3'89 
a7'»« 

G3*90 

3731 

e&4 
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8  d 

Bed  Glide  of  ifon  ....  o^7o  o'T3 

Protoiide  of  manganeae       .  o-eo  — 

Magnesia     ......  I'Qo  0*33 

liimo  , ,  4'B6  12'03 

Soda rSB  fi'55 

Potash      * 4*46  1'0« 

Water 316  OfiO 


1*24 

—         roi 


4frB 


» 


r«i 


"VVEITRLITE  ia  pmbably  ilvfiite,  Lufltr©  on  Burfiwsp  of 
fracture  imperfect  raetalUc.  Iroa-black,  iiielitiiiig  to  gR«Q^ 
Streak  greeuish-grev.  h  =  fi'9.  o  ^  aoo.  Slightly  magnetic. 
Fuaible  with  difficulty  before  the  blowpipe.  Impart*  the  ccAovt 
of  iron  to  boras.  Iraperfectlj  decomposed  bj  bvdrochlarieaci^ 
Analysis  by  Wehrle  : — silica  34*eo,  red  oxide  of  iron  4a'S8,  pro- 
toxide of  iron  1578,  oxide  of  mangaaese  0'28,  lime  S'B4,  altuniaa 
o"is,  water  I'oo.  Is  found  in  granular  massea  on  the  K^ecskd^ 
mountain  near  S^ntraako  in  the  c<]unty  of  Zemeaeh  in  Hungvy^ 

XENOLITH.— Is  found  in  pebbles  with  worthitc  at  Peter- 
hoff  in  B^uasia.  Analyaia  by  Komonen: — ^silica  47'14,  alumina 
fi3'64- 


yia.  049. 


ZYGADITE-— Oblique?  In  thin  tabular  twia  ctysidi. 
9»,  smooth  J  tf  rough.  Cleavage.  Hf  very  distinct.  Piictiirp 
uneven.  Feebly  tranelucent.  Lustre 
vitreouSj  on  c  inclining  to  pearly. 
Eeddiah-white,  yellowish-white,  u  not 
quite  a.  a  =  2'5n.,.s*6i2.  According 
to  Plattner,  contains  silica,  alumina  and 
lithia.  Was  found  in  very  small  crystals 
with  quartK  and  chabaaiis  in  the  Catha- 
rina  Neulang  mine  at  Andrcasberg  in  the  Harz. 


APHEODITE.— A  mineral  from  Lanie;banahytta  grcatlT  if 
aembling  meerschaum.     G  =  £'Si.     Analysb  by  Berlin :— sOic" 
5i"S8,  magnesia  3407,  protoxide  of  manganeae  V4&,  prutoiidei 
iron  05o,  alumina  013,  water  1134. 


ATHEEIABTITE  ia  probably  an  altered  scapolite 
ing  the  faces  «,  #»,  r.     The  edge*  and  angles  are  roondei 
Cleavage,     m^  perfect,      Fwicture  uneven,  splintery,  dull 
glimmering'.     Ajial^*aia  by  Berlin ; — silica  as'OO^  alumina  Wl 
lime  SS'S'l,  magnesia  S^So,  protoxide  of  ifon  4-83,  pi 
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HkftngAncee  a-78,  water  6*96.     Is  found  in  tho  Nan  mine  near' 
Arenrinl  in  a  grnnitio  rock  with  garnet  and  koUbAuite. 

BLACK  CKALK.— Fracture  Hkty.ejirthy.  Black,  Streak 
blavk,  fehiuing.  Onmjue.  Seclilo.  SoiJai.  n  :=  10...1'6.  0  = 
S'1...2*l».  Analysis  by  FurhtJ  : — silicii  o7*5i*,  Jilumina  13*92,  red 
v\'^  -n  097,  mngneaia  0G7,  potash  and  soda  **02,  carbon 

K  .  0-30.     la  iuuud  iu  Italy,  I'Vauce,  Spain,  Portugal, 

BODENTTE.  —  In  long  crystals.  Fracture  couclioIJa]..,^^B 
unevtiu.  Lustre  vitreous,  inoliniug  to  resinous.  Brown...  ^^B 
black.  Stroak  tjreyi»h- white.  Analysis  by  Kemdt : — silica 
S«*IS,  alumina  10*34,  protoxide  of  iron  la^os,  yttria  17i3,  oxide 
of  lantliajiium  7'»7,  lituc  0*32,  magnesia  2*34,  protoxide  of  man- 
ll^nese  lea.  potaah  rsi,  soda  0*84,  water  3*62.  Is  found  at 
Bodeu  near  Marienberg. 

BOLE. — In  nodules.  Fracture  conchoidal.  Translucent  on 
the  edges.. .onaque.  Brown  of  rarious  shades.  Streak  re- 
•IDons.  Scctile.  h  ^  i*o...2*S.  g  ^  i'e...20.  AnalyAcs  of 
Wde  <i  from  Sasebiihl  hv  Wackenroder,  b  from  EttingsthauBen, 
e  from  the  Cape  of  Prudellcfl,  both  by  Lowig,  d  from  Striegau 
by  Zellner,  e  of  *  fettbol'  iVom  HaLsbhicke  near  Freiberg,  G  = 
B'24fl,  bv  Kantcn : — 
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c 
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« 
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.      il2(i 

4300 

41*06 

4S-00 

40-40 
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21 'OH 

24-04 
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30-18 

3*01 
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S3 '60 
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0*B0 
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— 
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0'3ii 

0"62 

0'4S 
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Potash 

0  13 

— 

— 

O'GO 

— 

"U'atrr 

34'o7 

24  03 

24*02 

34*00 

84*60 

Is  friund  nt  Siii»ebuhl  and  Ochscuburg  near  Dninsfcld.  Stein- 
(Crg    near    Mundm,    Ilabiclitswuld   near   CjisacI,    Strioi^aii   in 
Icfia,  the  Kausaw  mouutnins  in   Bohemia,  the  St*hethonh<?r;gj 
5<aiony,  Cap  de   Prudellea  in  Auvergue,  "Wildenstein  near 
'B^ingcn,  Ettingfihausen  in  tbe  Vogelsgebirge,  the  Hebrides. 

BOWENTTE.— (Dana.)      In   granular   masses.      Fractal 
»tery.    Translucent.    Lustro  vitreous.    Bright  apple-green. 
igk.     H  =  6.     0  =  2'6S»i..  .2"7R7.      AuaUsit*  by  Boweu  :• 
lica    tVflO,  magnesia  34ft3,  lime  4*26,   protoxide  *■*'(  iron    r7$, 
alumina  Oht.  water  IS'iS.      Is  found  nt  Smilhtiolil  iu  Bhodc 
XnlAnd  in  nodules  imbedded  in  granular  limeetoue. 

Ff  I 


APPKITDIIE. 


CAPOBCIAKET^,— In  curved  fibres,     Grcyi«b-ml.    An*- 
lyeis  bj-^  ABdersw^n:^ silica  £2*8,  alumuia  BX"T,  red  oxide  nf 
O'l,  lime  ii"3,  magnesia  0*4,  potaali  ri,  aoda  o*»,  water  in. 


CHALTLITE,— H  =  *  s.  g  =  a  252.  AnalvsU  by  _  _^ 
aoi^ : — silica  ae'ea,  alumina  aaao,  lime  loSB,  red  oudo  of  iron 
oas,  &oda  fl'TB,  water  1089-    Is  found  at  Sondj  Brae  in  An&rim. 

CLUTALTTE  appeara  to  be   peeudomorplious   afte  VOA 
cryatal  belonging  to  the  oblique  sj^stem.     Fibpou3.     Ofiai|tte.. 
tnHjaluceat  oa  tbe  edges.    Lustre  vitreous.    Flcsh-rcd.    Briuic 
n  ^  s*6.      o  =  B'lafl.      Analysis   by  Thomson : — sUics 
alumina  as-es,  T*ed  osido  of  iron  7*3l,  soda  S'la,  magnesia 
water  lO'&fi.     Is  found  in  amygdaloid  near  Dumbarton  in 
laud. 


riuic.^ 


COLL YBITE. —Fracture  earthy,  ereiij  flat  conchoM. 
Dull .  Streak  Bbiniug.  Opaque,  White,  reddidhj  grreiji»li. 
E  ^r  i'o,.,a'0.  G  ^  3'0e.,-3"U.  Unctuous  to  the  touch.  la- 
fueible  before  the  blowpipe,  Analrsis  of  ccUyrite  from  Wetf- 
Benfela  by  Kersten ; — siliea  aa-a,  aluniina  iSS,  water  34;.  U 
found  in  reniform  Tuae«es  at  WeisBenfeU,  Schemmtz,  Laubad, 
and  in  the  Pyrenees. 

DEEMATINE. — Amorphous.  Practur©  conchoidal.  TraM- 
lucent  on  the  edges.  ^  Lustre  resinous,  feeble.  Dark  green, 
brown.  Streak  yellowish-white,  shining.  Brittle,  h  s  S'fi. 
Q  =  2*136.     Unctuous  to  the  touch.     Ajialysis  by  Ficinus  x^ 

Bilicn  35'ao,  magnesia  S3"7o,  protoiide  of  iron  1133,  oxida 
of  manganese  2  25^  alumina  0'42j  soda  O'&dj  water  and  c^bonle 
acid  £d'SO.  li^  found  in  gtalactittc  and  reniibrm  masses  witb 
serpentine  and  colcite  at  Waldhcim  in  Saxony. 

DESMIKE,— Koae.     Jour  d^s  Mines,  t.  25,  p.  318.     SmiB 
silky  tull^  accompanying  Spinellane  in  the  lavas  of  the 
Tolcanocs  of  the  lihine. 


CKLOBASTRO LITE.— Lustre  ^jearly.  Light  blueisl 
H  =  6fi,,.fl-  o  =  3190.  Fusible  before  the  blowpipe, 
in  hydrochloric  acid.  Analvsia  by  Whitney  ; — silica  3«1I*, 
alumina  bshs^  red  oxide  of  iron  with  a  little  protoxide  rU^ 
lime  le&o,  soda  37o,  potaah  0-40,  water  7'M.  Is  found  b 
rounded  pebbles^  consisting  of  diverging  fibres,  oa  the  sborQSflf 
Ide  Boyale  in  Lake  Superior. 


CBXOBOPBLEITE,— (Macculloeh,)     Very  aoft, 


EMERTLITE. 


057 


gre^n  wbcn  first  broken  from  the  rock,  but  hardens  ofterwnrdfl 
and  boc'cmes  black,     o  =  3*03.     Infusible.     Is  decomposed  by- 
hydrochloric  acid.     Contains  BiHca,  iron  and  a  little  alumini 
li  found  imbedded  in  the  amygdaloida]   rock  of  the  cliff 
;uirmore  iu  the  island  of  Hum,  and  in  Fife.   The  chloropbaeit 
Forchammer  is  probubly  a  different  substance. 


CHON IKKITE.  —  Fracture  uneven,  and  imperfect  con- 
loidal.  Translucent... translucent  on  the  edges.  Dull  or 
;btly  glimmering.  White,  yellowish-white,  greyish-white, 
;ile.  H  =  30.  o  =:  a-9i.  Before  the  blowpipe  melta 
V  with  ebullition  into  a  greyish  glass.  With  borai  fuses 
Iv  into  a  globule  coloured  by  iron,  la  completely  decom- 
poseJ  by  concentrated  hydrochloric  acid.  Analysis  by  v.  Ko- 
bell: — silica  36*09,  alumina  1712,  magnesia  9S*60,  lime  12*00, 
protoxide  of  iron  1-16,  water  900.  la  found  with  pyrosklente 
near  Porto  Ferrajo  in  Elba. 


klOLTTE.— Kni-thy,    slaty.      Whit^,   grey,      o  =  3'Bn. 

ruis  by  Kliretschatitzki : — silica  6363,  alumina  23*70,  water 

Is  found  in  Ku^sia  and  in  the  island  of  Argcntiera. 


DIPHANITE.  —  In  hexagonal  prisma  baring  a  ^cry  pt 
;t  cleavage  perpendicular  to  the  axis  of  the  priam.     Trani 
it...truu8luceat.     Lustre  vitreous,     Blueish  wlien  virwi 
direction  parallel  to  the  cleavage,  while  iu  a  direction  poi 
licular  to  the  cleavage,     h  =  5.     a  =  3*05.     Analysis  " 
iwreinoff: — silica  3i02,  alumina  43*33,  lime  1311,  protoxit 
f  iron  3-02,  protoxide  of  manganese  i'05,  water  ft*34.     Is  found 
with  phenakite  and  chrvsober\*l  in  the  emerald  mines  of  the 
UraL  ■  '  J 


EM:EIITLITE.— (Smith.  SiUiman's  Joura.  1849.  7.  285.) 
avage  in  one  direction  very  perfect.  White... grey,  with  a 
uge  of  lilac.  Brittle  and  inelastic.  H  ^  3*5.  o  =z  2*995 
the  matroKs  yields  water  and  traces  of  fluorine.  Before  th<l, 
blow])ipc  exfo]int€^,  emits  a  stroug  light  and  fuses  on  the  edg 
of  thin  lamime.  Dissolves  in  borax  forming  a  clear  gla»«, 
Leaves  a  skeleton  of  silica  in  salt  of  phosphorus.  Is  not  oc 
n  bv  acids.  Analysis  of  emerylito  from  Ast*^n  by  Crawe: — 
ca  32*31,  alumina  4fl*2i,  lime  loefl,  magnesia  030,  potash  and 
a  S'22,  water  6*87.  Is  fouud  in  brilliant  micaceous  scales 
iatcd  with  the  emerj*  from  Asia  Minor,  and  with  corundum 
Aaton,  Cheater  County,  Peun8y\\an\a. 
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EUPHYLIJTE.— (B.  Siliiman.  Bnimtm'a  Jour,  l^f>. 
381.)  In  six'-sidcd  priams  having  a  perfect  cleavmge  panDel 
to  tho  baae.  Lustre  pcariy.  White  ..pale  green.  iMxaom 
brittle,  meLagtic.  H  =  S'D.  G  =  a"ft03.  Chemical  cKsradcn 
nearly  the  game  as  those  of  enierylite.  Analysis  Iw  I.  J. 
Crooke: — ailica  3904,  alumina  si'SS,  limo  a-i»,  magne«m  Itw, 
fioda  0'S7p  water  4  5^. 


"^ 


PULLEU^S  EAJITH.—Ffflcture  uneven,  earthy. 
Dull.  Gi*een,  inclming  to  wliitet  yelJow,  brown 
aliiiiing,  Sectile.  o  t=  1'7...2  4.  In  water  falls  into  povder. 
Analysis  of  fuller'a  earth  from  Beigate  by  BUaprotb «-— filKt 
fifi'OOf  oJumlna  looo,  o^de  of  iron  9^7&,  nuigneaia  I'ss.  lioMt 
050,  chloride  of  sodium  O'lo,  water  24'00,  la  fouud  ma»«i«  aX 
Nuttield  near  Eeigate  in  Surrey,  near  Maiiii»tonv,  Wubom*  dcit 
Aix  la  CJmpelle,  in  Saxony,  Bohennia^  Moravia,  Sileaia,  Stiri^ 


ttM-      " 


GLOTTAilTE.  —  Cubic.  Translucent.  I/iiatre  vitreoi 
Whit^.  Brittle,  n  =  36.  a  =  3iai.  Analysis  by  Thfm- 
fion; — silica  ST'OI,  alumina  lO'Sl,  red  oxide  of  iron  0'50,  Hme 
£303,  wat^r  zr2B.  la  Huppoeed  to  have  been  found  at  Fort 
GhiBgow  in  Scotland. 

GHEEN  EAitTH<  —  In   small   masses   in  the   cavitiTO  of 

amygdaloida!  rocks ;  pseudomorphous  afttr  au^te.  Fractxn* 
earthy.  Glimmering... dull.  Green  of  yarious  shaded.  Streak 
the  same,  fthining-  Opaque.  Slightly  sectile.  Soft.,.fi^ble. 
0  ^  2-70... 2-S3.  Analyaia  of  green  earth  from  Pozza  in  thtt 
shapB  of  augite  by  Eammelaberg i^ — Bihca  4o'87,  alumiiia  Hi** 
protoxide  of  iron  2i-63,  magnesia  O'ae,  lime  I'so,  potash  fl'TS, 
water  O'Sa.  Is  found  at  Monte  Baldo  near  Verona,  Oberateii 
Bohemia,  the  Fame  ielaudsj  Paasathal  in  the  Tyrol  in  the  aimipi 
of  Qugite. 

GREKGESITE.  —  In  hemiapherienl  masaea  having  a  i» 
dia ted  structure.  Dark  green.  Streak  greyish-greea.  h^>* 
O  ^  3"1,  AnalyBia  by  Hisiuger:^ — ^ailica  a7"0i,  alumina  WO^ 
oride  of  manganese  2'1B(  protoxide  of  iron  SE-fl3,  magneai*  tlfli 
water  IS'fiS.     la  found  in  the  Greugeabei^  in  Dalecarlia. 

GTMNlTEw  —  Traneluoent  on  the  edges.  Lustro  rrfiD* 
ous.  YeHo^.  Not  bo  hard  as  fekpar.  Q  =  &'aia.  Aaahm 
by  Thomson : — ^silica  do-iflj  magneaia  S6'00,  alumina  i^ifl,  ubb 
oeo,  water  21  30.     Is  found  on  the  Bare  Hills  near 
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IIALLOYSITE.  —  Fracture  concboidal...eaj1hr.     Tranelu- 
rant  uti  the  rdgofl... opaque.     Lustre  waiy-.-eartliy.     "White, 

7.1.,..     :r-....,.     »'..I|rtW.      n  =  1*5.. .2-6.      G  =  1-92... 2-12.      Ltlfus- 

lowpipo.  Gelatmizes  with  sulphuric  acid  Ana- 
j*-r-:5  .ji  iiiiii..>:*it<»  a  from  Angleiire,  h  from  Housacfaa  uoar 
Bavnnne,  both  by  Bertliior,  c  from  Gunt^*i)m5  in  New  Gnniada 
b;    ''  'i<:iuilt,  */  from  Le  Ynutii,  t>  from  Thiviores.  both  by 

]  '  ytrom  ISIiecbowitz  in  Upper  Silesia  by  Oswald : — 

a         h         c         d         e         J* 

Silica      .      .  .      4i'04      4e7      MV     4006      4310      40'3£ 

AJumina  39*nti    aisD    ioa    aa*ftff    S2*i5    sgoo 

Magnoijia  —        —      —      —        170      086 

M^ltfT    .  1000      100      l|-8      2-1-83      S3-30      9«'£6 

Iff  found  in  roniforra  mnAHos  at  Anglouro  near  Liogo,  Miccbo- 
wiU  near  TarnOvritz  in  Silesia,  Trance,  New  Grenada. 

HISINGEBITE.  —  Fracture  conchoidal... uneven,  oarthr. 
Opa<)ue.  LustPL*  resiuuuB,  iuolining  to  aduiiiantiue.  BInck. 
Streak  yt'Ilowiah-brown.  Brittly.  H  =  30.  o  ^=  370. ..306. 
In  the  mntmHM  viebia  wrttt?r.  Bt-fure  tho  blowpipe  melts  into  a 
S^y*  iijiigtietie  bead.  Imparts  the  colovir  of  irtui  to  bomx.  i 
PiirtiaJly  btobihle  in  hydroehlorie  aeid,  leaving  a  residue  of  silica. 
Annlyses  of  liisingerite  a  from  Riddnrfn-tta,  A  from  Bodenmais, 
both  bv  iliBiriger,  c  from  Bodemruiia  (thraulite)  by  v,  Kobell, 
J  fn>m  Riiidariivtta,  e  from  GiHinse,  both  by  Eammelaberg, 
yfroru  Orijerfvi,  g  =  S'79l,  by  Uerniaun : — 

a  b  c  d  e  y 

Silica ae'so    si  78    ar38    ss'o?    as- is    so-si 

Red  oX.  iron  .  .  .!,,.,„  ,„.^^  ,„.,„  «*'7fl  30*10  10'74 
Pn,tox,iron  .  .  .j^'*'  *°  «^  "^'^  17  69  8«3  37-4l> 
Tiime —       —        —       2'56      6'60      — 

Muginrdiii      ....        —  —  —         0'40        4"E3        7'78 

Wulcr -  20'70      20'00      19'12      1164      10-30      1800 

Ih  found  in  reuiform  masses  at  Bodenro^  in  Bavaria,  Rid- 
darhvLtu,    Orijerfvi,   and   in   the  iron   mine    of    Gillinge    in 

Sweden. 


llL  RONITE.  —  la  globuJar  nmsst*^.  Imperfectly  cleav- 
ftble.  granular.  Transluofiit  on  thf  («i;^r«  LuHtiw  watv,  on 
tl»e  cleavages  pearly.     Light  yellowish-green.     Si-.  Ish- 

whit^.       11  =  3'35.       o  =  S'9«2o.      Ajj.iI)  i-iH    by  — 

ai!  ahnnina  83'9a,  proto!iido  of  iron   -I'tii,    hmt*    sn^, 

111,  72.  natorilo.     la  found  in  blocka  near  Lake  Ilurou 

in  >'iirtii  America. 
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HTDEOPHITE.— l^rftcture  unev^,  fibrous,    Groen-    « 
3'5.     Q  i^  a^es.     Infusible  before  the  blowpijw?.     AnalrHtt 
Svaiiberg: — silicft  afl'i9,  protoxide  of  tron  23*73,  magnestA  Slti 
aluiiHua  Q'S9,  vntiadic  acid  0*11,  ^ster  16  OS.     I9  fcrimd  maxirf 

afc  Tabei^  in  S^reden. 

KIBWANITE.  — Fibrous.  Opiwiue.  Dark  cAvtc^grmi, 
H  =  B.      G  =  2*941.      Aualysie   by   Thom&ou : — nlicft   40*Mt 

alumina  ii'-ii,  protoxide  of  iroii  23'9i^  Jim©  I9*7ft,  water  4*4*.  If 
found  in  caWties  in  a  basaltic  rock  on  the  nortb-eaAt  coASt  of 
Ireland. 

KEEOLITE.  — Fracture  flat  concboidal.  Translucetjt... 
translucent  on  th©  edgefi.  Lustre  resinoiia,  feeble  ...dull.  ^Tiil* 
passing  into  grey,  yellow,  green.  Streak  white,  shining.  Bnttle. 
Unctuous  to  the  touch,  Doea  not  adhere  to  th6  tongue.  B  = 
B"0...3-o.  Q  =  3'33...2*4l.  AnalysGfl  of  kerolit^  a  firom  st- 
ilts by  Helling,  b  by  DtsleBse^  c  from  Silefiia  by  Kuhn ; —  ■ 

Silica 4713  &S'&  ift'M 

AJumina 2*67  0'9          — 

Magnesia 86*13  —  81*26 

Lime —  28*6  — 

Protoxide  of  iron      .     .  2*92  —           — 

Water 11*60  16*4  21 22 

Is  found  in  reniform  masses  in  serpentine  at  Kosemutz  and 

^aukeustein  in  Silesia^  Zoblitz  and  Harttnaunsdorf  in  SaiOBT. 


LEDEEERITE  md  ACADIOLTTE  are  stjTipoaed  to  ^ 
chabasie.  Lt'dererite  iB  found  at  Cape  Blomidtm  in  Not* 
Scotia,  in  bright,  transparent,  sii-sided  prisma,  having  the  t&- 
minal  edges  truncated.  Acadiolite  is  j-ellow,  in  other  respcdi 
rescmbks  chabosie,  Analyaes  a  of  ledererite  by  Hayes,  &  d 
acadiolite  by  Thomson  :^ 

a  b 

Silica         *9'47  52' 4 

Alumina 2146  124 

Bed  oxide  of  iron or*  24 

Lime* iris  11  « 

Soda Sa4 

Water s  sa  si'6 

Fboepborie  acid     .     ,     .     ,     ,      3  4a  -^ 

LIEBNERITE,— In  six'tnded  prisms,  Lustro  fatty.  OtMh 
ieh-grey.     H  ^  3*fi.     q  s=  2'SU.     Intumeaoea  but  docs  ml 


nSOLZ,   BBEnCITE,   IIAKaiyOTONlTE,  Ac. 


6Cl 


43-33 
£7-66 
6*98 
3*00 
8'B& 
S-00 
9*63 
700 


before  llio  Woirpipe.  Annlj-aia  by  Marignac: — ailica  44'Otf, 
ftjumina  3flSI,  protoxide  of  iron  I'75,  mn^esiu  i-to,  potaah  0*90, 
•oiitt  o  oa,  water  and  corbouic  ncid  4**9.  la  fouud  in  porphyry 
in  tlio  Fn3i*nthnl. 

LDTDSEOTE.— a  =  8-796. ..2-83.  In  tho  matrass  yields 
Mater.  Melts  with  diffioulty  on  tho  edges  before  the  blow-pipo. 
I»  not  completely  decompoBed  by  strong  acids.  AualvsC's  oy 
JComoneu  and  Hermann : — 

8iliwi 47'60 

Alumina 36*20 

I         Bed  oxide  of  iron      ....  — 

Protoxide  of  iron      ....  7  03 

Magnesia 3*66 

Potaah — 

Soda — 

Water    .  .  ....  0-66 

la  fliippoBcd  to  be  pseudomorphous  after  anorthite  or  lepolito. 
Ifl  found  in  the  copper  mine  of  Orijerfvi  in  Finland. 

LITHOMAKGE.—  Fraeturc  oonchoidal.  Opaque.  DuU. 
Blue  panning  into  red  and  g;roy.  Streak  shining.  Soctile.  Ad- 
heres to  the  tongue,  h  =  2"5.  o  =  2-496.  Lifunible  befor«» 
the  blowpipe.  Imparts  tlio  colour  of  iron  to  glnaa  of  borax. 
Aualyeis  by  Schiller: — silica  4r6(J,  alumina  22*85,  red  oxide  of 
iroD  IS'OS,  lime  3*04p  magnesia  2  65,  oxido  of  uiancaneso  ros, 
potaah  o'D.i,  water  ii*so.  la  found  in  beds  at  Flanitz  near 
Zwiclcau  in  Saxony. 

MALTTIACITE.  —  MassiTC.      Fracture    uneven.., conohoi- 

daL  LiwtTe  resinous,  feeble.  Whit«,  inclining  to  yellow. 
Trantilucent.  .Sei-tile.  o  =  l'9S.,.2'0.  Unctuous  to  the  touch. 
Analysis  by  Moissuer: — silica  o0*3,  alumina  10'7,  lime  0*2, 
oxide  of  iron  3*1,  water  35"8.     Is  found  at  iSteindorfel  in  (Jpiwr 

itiu  amongst  blocks  of  decomposed  basalt ;  and  in  dcfta  in 

istone  near  Litten  in  Bohemia. 


I^fESOLE.  BREVICITE,  HARMNGTONITE,  ANTRI- 
MOLITE,  LEIIUXTITE  are  probably  varieties  either  of 
ecolczite  or  mesotype.  Mesolc. — Fibrous.  Translucent.  Pearly, 
lite,  yt'llowiah,  grevish.  H  =  3S.  o  =  236, ..8*4.  Silica 
alumina  28'oo.  lime  ir43,  soda  6*fl3,  water  J2*70,  Bcr* 
zoliua.  Before  the  blowpipe  melts  easily  und  quietly  into  & 
wliitish  gliias.  la  fuiaid  in  the  Faroe  islands,  Aunnklef  in 
Sohoaon,  Bombay.     Brovicite. — In  prisms  and  wluto  clcsTftblo 
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naass^s.  Silica  4338,  alumina  S8'30|  eodit  10*32,  limo  ir^* 
neeiii  o'Sl,  water  063.  Sond^n*  Is  found  tic&r  Brcrig  in  Xc 
way.  Humngtonite* — Massive,  earthy.  Opaque.  W  hil*-  ■ 
n  —  6'25,  o  =  my.  Silicji  -we-*,  Alumitia  3a*48,  litnc-  itr«, 
Boda  6"5fi,  water  wttli  a  tnu^e  of  hvdrckcliloric  iwn'd  lo'W.  Tboni- 
eon.  Ib  found  in  the  north  of  Ireland.  Aatrimolite. — ^Fibreo*. 
Opaque.  Wbitt\  u  =  3  76,  o  ==  2  099.  Silica  w  47,  alumiitt 
3osfi,  lime  7  BO,  potash  iio,  protoxide  of  iron  Q'i»,  dilorinr  O'Jo^ 
water  is^aiir.  Thomson.  In  (*arrtiea  of  amygdaloid  OQ  ilw  wrtli 
coaat  of  Antrim.  Lehuntite,— Scaly.  TmialliceiliOD  (boe^SM- 
Fl438h-red,  h  =  ajs,  a  —  id&s.  Silica  47*ss,  alumiiia M*H, 
fioda  i3'Sf>,  lime  V5S,  water  la'OO.  B.  D*  Thomson.  Iftfomui  in 
amygdaloid  near  Glenann  in  Ireland.  Analyaea  it  of  liVpofti^ 
bite  from  the  Faroe  islands,  globnlar*,  fibroiia  or  compact,  vhiter 
O  ^  £'U,  doea  not  scratch  glass,  intiwnesces  aligbtlj  bt'fc'ro  thf 
blowpipe,  and  melts  with  diJBcultT,  soluble  in  acids  witb«7ut 
jfelatiniEing,  by  Beudont ;  b  of  sphierpstilbite  from  the  Foroe 
ishmdi,  globular,  SbrouSj  lustre  pearly,  harder  than  caidtVi 
o  =  2^31,  melts  with  intumesceQce,  aoluble  in  acids,  fonnintt 
jolly,  by  Eeudant }  c  of  the  red  zeolite  from  ^jdelforra,  oj 
jSetziua ;  d  of  preluiite-Hke  stilb^te  fhsm  the  Faroe  island*,  tf 
^Retains,  e  of  a  red  zeolite  from  IVlora  Stenjir  by  Sjogren,  wlio 
supposes  this  mineral,  red  zeolite,  mehlzeolith,  tedelrorsite,  to 
be  laumontite  more  or  leas  impure : — 


Silica    .     . 
Alumina    . 

Bed  01,  iron 
liime    i     . 
Soda     .     , 
Water       , 


a 

h 

e 

d 

e 

62-43 

6691 

60-28 

56-76 

£1-61 

18*33 

16*61 

16-43 

17-73 

19-oe 

— 

_ 

410 

— 

SH 

SIO 

003 

8-18 

4-60 

ITiS 

18-70 


0-ftB   Mff;  Mn  0-43 
17*84  U'07 


S6a 
IS  as 


14-OJ 


MONRADITE. — Geavttge  in  two  directions,  making  with 
each  other  an  angle  of  50°^  on©  distinct,  the  other  indisttnci 
Tronfilueent,  Lustre,  on  the  planes  of  distinct  cleavage  ?ift«- 
ous ;  on  the  fracture  duU,  Honey-yellow.  Streak  wkibk 
s  =  6*0. . .6-6,  G  =  8*2673*  AuaWsw  by  A,  Erdmann;— I 
£6*17,  magnesia  ai'Sa,  protoiide  of  iron  S'Se,  water  404.  Il^ 
found  in  the  parish  of  Bergen  in  Korway* 

MONHOLITE.— (B,  Silliman.  SiUiman'a  Joum.  1840.  & 
385.)  In  clearago  and  form  resembles  sillimanite.  Gnvn... 
groeniah-grey.  H  =  7  26  on  an  angle^  d  on  clearagc  £u». 
©  ^  3O46...3'090.  In  the  matraaa  yields  water.  fifosUB 
before  the  blowpipe*    Analyses  by  5.  Siiliman  :-» 

filliCft 40-03  40  3»  40^89 


JfOXmOXlTE. 


008 


S>  iKtT 


60-61 
0'88 


300 


0*38 


l-8i 


£6-6S 
0-88 


Ib  ibuud  at  Monroe,  Orange  County,  Now  York. 


MOSANDRITE. — Cleavage  in  ono  direction  distinct,  trao^ 
in  acveral  other  directions.  In  thin  frajjinents  transluceut. 
liUstre  resinous,  on  the  plane  of  distinct  eleavaofc,  inclining  to 
Titreoui*.  Dark  reddinh-brown  ;  by  transmitted  light  bright 
red.  Streak  greyirfb-browii.  u  =  4.  o  =  2'93.  In  the 
mairastf  yields  much  -wati^r.  Becomefl  bniwnish-yellow  by  igni- 
tion, lit^l'ure  tlie  blow|jipo  melts  easily  "with  ebullition  into  a 
bniwiMHli-^een,  dull  bead.  liiiiMily  soluble  in  borax,  forming  a 
yiolet  bend  which  becomes  yellow,  or  nearly  colourless,  in  the 
inner  tlaine.  With  soda  yields  the  reaction  of  mau^anese.  Ib 
completely  decomposed  by  hydrocblorio  acid.  Cuntmus  silica, 
titanic  a<:id,  oxides  of  cerium,  lantlianium,  manganese,  lime, 
maj^esiu.  potasli,  water.  In  tabidar  and  prismatic  crVBtaJa, 
and  maaaire.  Is  found  in  syenite  on  Ijamanaskarct,  a  Bmall 
ialand  not  far  from  Brevig  in  Norway. 


■ 


MOUNTAIN"    SO.VP.  —  Mnsaive.       Fracture  conchoidal, 

earthy.  Opat|ue.  Black,  dull.  Streak  shining,  h  =  i'o...20. 
Analysis  by  Bucholz : — silica  -wo,  alumina  205,  red  oiido  of 
iron  60,  lime  Uo,  water  20*0.  Is  found  at  OlkucE  in  Poland, 
fiilin  in  Bohemia,  the  ialaud  of  Skye. 

MOUNTAIN  "WOOD.— Opaque.  Lustre  silky,  inclining 
to  wnxv.  Wr)od-browii.  SlrcJik  the  same,  sbiuin;^.  In  tliin 
splinters  clastic.  Adheres  to  the  t^mgiie.  n  =  2*5.  o  ^  vs. 
Analysis  of  mountiuu  wood  from  Sterling  by  Thaulow : — silica 
£&-&!,  alumina  004,  red  oride  of  iron  10'oU,  magnesia  iv>(l, 
lime  013,  water  icae.  Is  found  in  fibrouH  niasetes  closely  re- 
Beuibliiig  rotten  wood,  at  Sterzing  in  the  Tyrol,  and  in  a 
bed  of  iron  ore  on  the  Biichenborg  near  Elbingerode  in  the 
Har/. 

NEUBOLITE.— Fibrous.     Frat^ture    uneven.      Opaque... 

iranyluceut  on  the  edges.  Greenish-yellow,  n  ^  426.  o  = 
S'iTfi.  Analysis  by  Thomson  : — silica  V-TOO,  alumina  i7'3o,  lime 
3'25,  mngrn  sill  reo,  protoxide  of  iron  o**o,  water  4'30.  Is  found 
at  StaiUiitcad  in  Lower  Canada. 


NONTBONITE. — Fracture  uneven.  Opaque.  Dull,  Lustre 
the  atna&k  resinous.    Straw-yellow,  yeUowish-wbito,  grconiAh. 
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TTnctuoua  to  t)io  touch,  Teiy  soft,  o  ^  2'oe,  Before  tln» 
blowpipe  bet^amcfl  red.  Is  deeoiiiposetl  by  hot  hjdrochlonr 
acid,  formitig  a  jelly  of  silica.  Analysis  by  Dafr^noy :— cilict 
*0'08,  alamina  sffls,  red  oiide  of  iron  ao'is,  magnem  r$7,  w»lcf 
S3'00.  Is  fouud  in  STnall  reDiform  masaca  in  a  bed  of  miogs- 
ne&o  ore  near  Saint-Pafdoui,  ViUefituiche>  and  Montinon  in 
France,  u 

OCHBA-N. — ^Fjraoture  GOnchoidol .  Lustre  Titreoufi^  inrliraB^ 
to  reeinoua,  YoUow.  Streak  pale  yellow,  Slightly  hriitle- 
G  &s  S'4^3.  Bf^fore  tho  blowpipe  iraparta  a  green  colour  tn  the 
flame.  Decomposed  by  hydrocbloric  fl*?id,  forming  a  jrllv  f>f 
siliea.  Analysis  by  Kersten : — silica  ara,  aimniuft  -wo,  r*d 
oxide  of  iron  I'a,  water  2i't>,  boracic  acid  a  tnice*  Is  foantl  at 
OrawitKa  iu  the  Banat.  ^ 

OKEINITB.— Prismatic*      a    too,    w    iio,      riux  ==  $1*  IflT, 
m*n'  =  67°io'.  Translucent.  Lustre  pearly, 
Yello^Tjeh-wbite, blueiab-wbite    u^^'S.,*  no.  ©H, 

6*0.  o  =s  3*28.. .S"3e.  In  the  matraaa 
yields  water.  Before  the  blowpipe  melts 
with  intumescence  into  an  enamel.  With 
borax  forma  a  colourless  glass.  Is  easily 
decomposed  by  h^drochJorie  acid^  forming 
a  jelly  of  silica.  Casi'ix',  silica  B7Si,  lime 
2603,  water  16'7S.  Analyses  of  okenite 
a  from  Disco  by  v.  Xobell,  6  from  the  Faroe  islands  by  Connel, 
c  from  Iceland  by  Wiirtb  :— 

a  b  c 

Silica fi5'a4  6766  S4-ft8 

Lime    »,,.*,    aflsff  aesa  ae-is 

Alumina    .     ,     .     ,     .  1  —  o-w 

Bed  oxide  of  iron    ,     .  J  o-sa  — 

Oiide  of  mangaa.    .     .       —  O-as  — 

Potash —  o'aa  — 

Soda —  ou  vm 

Water        .....     1700         14-71  17'W4 

Is  found  in  acicutar  crystals  and  massive,  in  amygdnloM 
rock  in  the  island  of  Disco,  at  Tupaurdak  in  Grreenland,  iu  Ihi 
Faroe  islands,  in  Iceland, 

OSMELITE. — Analysis  of  osmelite  from  Niederkipchm  br 
Biogel :— silica  68'83,  alumina  13'86,  lime  lO'is,  red  oxid«  of  inm 
Vl&i  water  laio. 

PHOLERITE,— Scaly,  fibrou»>     Translucent  on  tke  odfift' 


PINITK,    GlESeCKITE,    0081TB,   &C.  666 

LustTO  pearly.  White,  greyish,  greenish.  Priable.  AJherea 
to  Ibo  tongue,  g  =  a-35...3'5r.  ii'm'  +  4ii.  Anttlyaea  by 
OuiDL^miu : — 

Silica 40  76  .42-93  41  05 

Aluminu 43*69         4307         4335 

Water        15*36  IS'OO  IS'OO 

1»   fotind  at   Freiberg,   Ehrenfrietlersdorf  and  Zwickau  in ' 
Saxony,  in  the  mines  of  Pins  and  Rivea  de  Giera  in  the  dejmrt- 
mcut  of  Allier  in  France. 

PIKKOPHYLL.— Dark  green,  n  =  3  s.  0  =  373.  Ana- 
lysts by  Svanberg  : — silica  40*80,  magnesia  80*io,  protoxide  of 
iron  tt'titi,  lirue  o*7R,  alumina  rn,  water  9*83.  Is  found  at  SaUhi 
in  Sweden. 


PIArFXTTK.— Fracture  flat  concl)oidttL  Trnnfllurent.. .trans- 
lucent  on  the  edges.  Lustre  waxy.  Apple-green.  Streak 
greenish^white.  a  =  2*6,  o  =  r468...S*S80.  Infusible,  With 
soda  in  the  inner  flame  yields  nickel.  Analysis  by  Schmidt: — 
vibcn  54*03,  oxide  of  nickel  32*66,  magnesia  6*80,  limo  010,  pro- 
toxide of  iron  1I3,  alumina  oao.  water  6*23.  Is  found  massivo 
and  investing  other  mineraln  at  Thomnitz,  Kosemutz  and  Glaa- 
endorf  near  iVanken&tein  in  Silesia. 


n 


PING-TTITE. — Massive.  Fracture  conchoidul,  uneven,  pplin- 
tery.  Lustre  resinous,  feeble.  Siskin-green,  oil-green.  Streak 
the  same,  paler,  shining.  Scctiic.  Unctuous,  u  =  1*0.  a  = 
a*3l6.  In  the  matrass  yields  water.  With  borait  forms  a  glass 
oolotired  by  iron.  Is  decomposed  by  hydrochJoric  iu.'id,  leaving 
silica  in  powder.  Analysis  by  Kersteii: — silica  30'Qo,  alumina 
1*80,  red  oxide  of  iron  20*60,  protoxide  of  iron  610,  oxide  of  roon- 
nnese  0*15,  magnesia  0*45,  watiar  SSIO.  Is  found  in  veins  of 
barytes  in  gneiss  at  Wolkensteiu  in  Saxony,  in  a  bod  of  red 
oxide  of  iron  at  Rothehiitte  not  for  from  Elbingerode  in  tho 
Han,  in  basalt  at  the  Pflasterkaut-e,  near  Suhl  in  Thuringia. 


FINITE,  GTESECKITE,  OOSITE,  KILLINITE,  FAH- 
LUMTK.  BONSnORFFITE.  ESMAKKITE,  A.SPASIO- 
LITE.  PYKARGIM.ITK,  CHLOHOPH ViJ.ITF.  GIGAN- 
TOLITE,  PKA.SEOLITE,  IBERITE,  WEISSITE.— These 
substances  are  supp<.)scd  to  be  cordierite  uiorc  or  lests  changed. 
Finite  shows  the  faces  o,  b,  e,  m,  r,  9  of  cordierite.  Faces  of, 
ttuiou  parallel  to  c,  Fnu.*ture  iineven... splintery.  Faintly 
translucent  on  the  edges,.. opauue.  Lustro  vitreous,  feeble, 
Qroy,  brown,  green.  StrcAk  white,  Scctilo.  u  :=  9*o...9*6. 
«  ^  r79...2e3.     Fusible  before  the  blowpipe.     Occurs  Im* 
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bcddg'd  in  grvnite^  porphyry,  g:neis«  sad  mica  *lat^ 

in  several  f^laces  in  Auvergne,  near  Elbingcsrodc  and 
the  HarE,  at  Scbneeberg  and  Penig  in  Sajcony^  near 
Baden,  Iglau  in  Muravm,  Arendal  iu  Norway,  llstddttin  in 
necticut,  St.  Michacre  Mount  in  Cornwall,  in  Abprdocnahi 
The  voHeiy  called  gieseckite  ia  found  at  AkaliiaramimiE 
Greenland,     Ooaite,  from  the  valley  t>f  Ooa  iq  Badeo, 
piiiite,      KiHinite, — Frntture    uneven.       Faintly 
Lustre  vitreous,  inclimng  to  pearly.     GreenisU-grey, 
into  Tellow.     Streak  yellowiab-vfhite.     Sectile.     H  ^  4\).    tt 
S'fls.  *  Fusible  before  the  blowpipe.    Is  found  in  gtnnite  T«ni  ■!' 
Kiiliney  near  Dublin. 

Analyses  of  pinite  a  from  Penig,  h  from  Aue  neat  Schaw- 
berg,  1?  from  St,  Purdoux,  all  by  Rammeldberg,  d  froio  St.  Pln^ 
doaXj  0  from  Saxony,  /from  ifont  Breven,  aU  by  Marignac:— 


a 

h 

c 

d 

^ 

/ 

SUicft      .... 

47-00 

4683 

idos 

4760 

iriti 

44^ 

Alumina      .    ,    - 

28-3fl 

ares 

sssa 

81-90 

3S-40 

are* 

3ted  oi,  iron     ,     . 

— 

— 

349 

3«a 

4-27 

rsT 

l*rotoi.  iron      ,     , 

.     y^os 

7-84 

— 

— 

, — 

— 

Xiuae 

C'7P 

O'AS 

0*51 

o-»a 

— 

— 

Frotox.  mangan.  . 

— 

— 

0*11 

— 

— 

— 

Magnesia     .     .     . 

8*48 

1-03 

1*30 

— 

2*S« 

rm 

Potash    .... 

1074 

6-62 

014 

906 

900 

rM 

Soda 

1*07 

0-40 

— 

1-78 

0*4« 

(TH 

Water     .... 

3-83 

7*80 

4-27 

603 

6-46 

SSI 

I 


AnDlyscs  of  pinite  ^  from  Auvergne  by  C.  Gmelin^  h  frtm 
NcustaSt  in  Saiony  by  Ficinua,  i  from  Peuig  by  Scott,  k  irt»m 
Greenland  (gieaeckite)  by  Piaff,  of  killinite  /  by  Ijehunt,  ■ 
by  Blyth  :— 


Silica  .     . 
Alumina  . 
Ked  ox,  iron 
Ppotox.  iron 
Ox,  mangan. 

Potash     . 
Boda    .     . 

Water      . 


7*99 
O^SB 
1*41 


h 

64-S 

7-9 
I'O 

0*8 

11-a 
c> 

IB 


48-00 

asoo 


9-a«      — 


1136 

076 
3-00 


Pahlunite.- 
...translucent  on  the  edges 
blacky  brown.     Streak  wbite< 
MeJts  on  the  edgea  before 


Fracture  splintery,  uneven,  conchoidaL 
Lustre  ritreoua,  wajtj, 

11  =  2'6...3'Q.      G  =  ^m.^i'lk 

the  blowpipe,     la  found  vq 
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ed  rrvBialft  having  rounded  edges,  aud  massive,  at 
Fahiun  in  Swcdfu  in  chlorite  slate.  Bonsdorffite,— Cleavage 
pamlJel  U^  the  fiw't's  e  ol'  cor^lifrito.  Fractxire  couchoidaL  In 
thiu  leiivps  trunKluceiit.  Lustre  waxy.  Greenish-brown.,. 
olive-^rren.  II  =  3*6.  Infusible  before  the  blovrpipe.  Is 
found  in  six-sidod  prismB  witli  cordierite  in  granite  near  Abo  in 
Pinland,  EsuiarJtitc. — Cleavage  parallel  to  the  faees  c  of  cor- 
di«rito.  FnuHnre  uneven,  Hplinter}'.  Tranaliieent  on  the  edjres. 
Lustre  peariv  on  the  cleavage,  on  the  surfaces  of  fracture  \*itre- 
ou»,  inelining  to  resinous.  GrtM.'u,  h  =  3"6.  o  ^  3'7i>9. 
PuKible  with  diftieidty  on  the  edges  before  the  blowpipe.  In 
imbedded  crv»»tals  liaving  rounded  edges,  an  uneven  surface  and 
nnperfeet  termiuarionB.  la  found  with  chlorite  imbedded  in 
quurt7.  near  Brcvig  in  Norway.  Aapasiolite  occurs  in  cr>*stal» 
hnving  the  fomi  of  eordionie.  Green  of  various  shades,  sonie- 
taxncs  indining  to  brown,  n  =  30.  o  ^  a'7tvi.  InfiiMblo 
before  the  blowpipe.  Is  decomposed  by  boiling  hydrochloric 
mcid.  Is  ftuind  m  gneiss  in  the  neighbourhood  of  Ejagero  in 
Aorwav  containing  portions  of  colourless  or  pale  violet  cordie- 
rite,  Pyrargiliite. — Fracture  uneven.  Translucent  on  the 
odgea...opnque.  Lustre  resinous,  feeble.  Greyish-blue,  brown, 
rod,  n  =  D'6.  o  =  a'5.  Infusible  before  the  blowpipe.  Is 
oomplptely  decomposed  by  hydrctchlorie  acid.  Is  found  in 
'  r  imhcilded  crystals,  and  massive,  in  granite  at  Hel- 
in  I'vuland.  Analyses  of  falihinite  w,  o  l>y  TroUe 
i*.'i»ter, /*  of  bousdorflite  by  v.  Bonadortr,  q  of  CHmarkito 
Mfinn,  r  of  aspaaiolite  by  Schecrcr,  s  of  pymrgillito  by 
ordenskiold ; — 


1 

» 

0 

P 

^ 

r 

« 

IL    .  .  .  . 

.     weo 

u-os 

45-06 

*o-a7 

50-80 

43-93 

Juniina       .     .     . 

.      3010 

3070 

SO- 06 

33*08 

32-38 

96'03 

'rotox.  inin      .     . 

asa 

783 

6*30 

3*83 

B34 

6*30 

Votox.  maugan.    . 

2*2* 

l"flO 

— 

0« 

— 

— 

(ime       .... 

1-3S 

0-05 

— 

— 

>ft 

186 

[agnetfla 

a^fi 

0'O4 

900 

lo'sa 

8-01 

aoo 

»oLinh    .... 

108 

raa 

— 

— 

— 

106 

rater     .... 

9'86 

8-66 

loao 

5-49 

«-73 

16-4? 

dorophyllite  occurs  in  aii-aided  prisms,  with  a  clearago 
lendicular  to  the  axis   of  the  prism.      Green.. .brownish. 
■Ip,       II   ^  1  5. ..2*1)  on  the   ends,   u  =  5   on    the   edges. 
=:  a*7.     I»>  found  at  Iladdam.     Gignntolito  occunt  in  tT*elve- 
Ridfd  Tirixma  having  eilher  a  eleavuge  or  fiu'c«  of  union  scpn* 
films  of  chlorite  perjfrndieular  to  the  luia  of  tlto  priam. 
on  the  faces  perpendicular  to  the  axis  of  \\\v  priflm  im« 
feet  metallic.      Orcenish-grvy.      Blrcuk  white,     u  ^  8*ii» 
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a  =  B'Be-..S"8S.  Melts  into  a  green  alag  beforo  the  Idnvpipf. 
l&  iouad  in  lapg^  crjatols  in  grtinitG  in  the  neighbourhood  of 
Tammeln  in  Fiiiiand.  Praseolito  oceura  ixi  imbivldixl  foar^  vx, 
eight  and  twelve-aided  prisms,  having  their  edgies  and  bc^Iim 
rounded^  aud  ck'^vable  in  a  direction  perpendiculAT  to  the  olIU 
of  the  prism.  Jfrncture  splintery.., flat  coachoidal.  Translufent 
on  the  edges.  Green  of  varioUB  shades.  Streak  greeiiisb-white, 
Sectile.  H  =  3's.  G  =  2  7M>  Before  the  blow-pim?  fT»» 
with  difficulty  on  the  edges  into  a  blueish -green  glAas.  If 
found  in  a  vein  of  quartz  in  griei&a  at  Brakke  near  Brevij^  in 
Norway,  The  interior  of  s  cryet^td  in  the  Museum  at  Vietua 
consiats  of  unaltered  cordierite.  TbeHte  occnrs  m  \*t^  «i- 
aidecl  prisms  cloavable  parallel  to  the  lateral  aud  terminal  facc» 
of  the  prism.  Fracture  ftpiiutery*  Opaque,  Luatre  vjtnvu** 
inclinltig  to  pearly.  Light  greeti,*.grey*  e  ^  3*5.  a  =  st. 
Fusible  with  difficulty  before  the  blowpipe  into  &  dnxk  glw*- 
Is  found  at  Montalvan  in  the  province  of  Toledo.  WwmsI* 
pest^Tiihlea  ffihlunite.  drey.,, brown.  €»==£*&,  I»  found  ol 
Fflhluu.  AnalyBeB  t  of  chlorophyUite  by  Bamjiiebhrrg,  u  *£ 
gigantoUte  by  Trolle  "Wachtmcister,  t  of  gigaatolitc  by  Koiuo. 
neu,  (c  of  prascolite  by  Erdntaun,  ^  of  iberite  by  Norlin,  y  of 
weiasite  by  Trollo  Wacbtmeister  : — 
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u 

V 

w 

X 

5 

Silica      .    .    ,    . 

.      46-31 

4«'S!7 

456 

40*0* 

40'»0 

BXW 

Alumina      .     .     . 

,      25' 17 

se*io 

S87 

SB79 

307* 

«'n> 

Hed  oi.  iron     .     . 

,       10-00 

1560 

— 

m 

— 

is  rift 

Protos.  iron      .     * 

— , 

— . 

lS-4 

— . 

IB -47 

141 

Protox.  mangan.   . 



0*89 

0*9 

0-33 

i'»a 

ir«s 

Lime 

058 

-( 

Ti,&e, 

0-60) 

040 

— 

Magneeiii     .     .     . 

1001 

3-80 

t^ 

13'4a 

O'HI 

i-tt 

Patiish    .... 

— 

270 

6-e 

^ — 

*-67 

4i« 

Soda 

— 

130 

~~ 

— . 

0  04 

(TIB 

Water    ,     ,     .     . 

fl'70 

6-00 

e-s 

r38 

6'S7 

i« 

PIPESTOISi:.— Fracture  earthy.  Opaque.  Dull  Ligtt 
greyish-blue.  H  "  \%,  G  =  3*605.  fettle.  Aiuilysis  ij 
Thomson:— Bilica  nO  n,  alumina  17*31,  red  oxide  of  iron  •'IC 
megnesia  0'20,  lime  S'17,  sods  lB"+8,  water  **5S.  Is  IboM 
between  Kootka  Sound  aud  the  Columbiii  Hirer. 

PrBALLOLITE.— /f«  =  30°  \\\  rm  =  36°  67',  r^  =  M«  fT, 
ntt  =  B$'°  24'.  I,  «i,  r  are  in  the  some  eoue.  Fracture  uneffft 
cfiithy.  Translucent  on  the  edgea... opaque.  Lustre  TtSraMUS 
on  the  cleavage  faces  pearly.  White,  im-lining  to  gr^en.  Bi^l* 
greenish  and  yellowiuh-grey.  Slightly  brittle,  H  =-  »-s...*» 
&  =  !l«&.,«S60.     In  the  nuitniBa  yields  water.     Beforo  lii 
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blowiiipe  bWkens,  ihcn  er^iwa  white,  intume»oei»,  and  in  a 
atrooj;  ht-at  meltB  on  tht*  fugi^s.  With  »oda  I'uHca  into  a  tran»- 
p:i'  *  '  V-ulc.  Aiialysifct  by  Noriionskitild  : — silica  5fl*t)3,  rang- 
ti  .  lime  6'68,  protoxide  of  manganese  Oflfl,  red  oxide  of 

irm  M  <''J,  jiiumiua  3  38^  water  3"6h,  bituminous  mutter  nnd  loss 
•*M.  Is  found  in  tTyatida,  columnnr  or  granular  masses,  at 
Storgard  in  the  parish  of  Parc:a»  in  Finland,  with  augite,  Ibl- 
Bpar,  Heupolit^,  apatite  and  aphene,  in  a  bed  af  jG^ranulnr  limo- 
firtone.  According  to  G.  Bi»ehof,  pyrallolite  ia  decoutposed 
nu^ite. 

PrROsKLERITE.— Prismatic.  Cleavage  in  two  directions, 
making  rijjht  angles  witb  each  other,  one  perfect,  the  other  im- 
porfVct.  Fracture  uneven  and  splintery.  Translucent.  Luutre 
pearly  on  the  pui'face  of  perfect  cleavage,  feeble.  Tho  surface 
of  fractnpo  dull.  Applr-green...emendd-grecn,  gre v is h -green. 
Streak  white.  Sectile.  h  =  30.  o  =  «*74.  In  tlio  matrasa 
jioldfl  wat^r.  Before  the  blowpipe  melts  with  difliciilty  into  a 
gr^yidh  cta^s.  AVith  borax  fuses  into  a  chrome-green  globule. 
In  powder  is  completely  decomposed  by  concentrated  hydro- 
chloric ftoid,  leaving  the  silica  in  powder.  Analysia  by  v.  Ko- 
bell .— Bilicft  3703,  alumina  13*oO,  oxide  of  chrome  143,  magnesia 
Sl'aa,  protoxide  of  iron  3*52,  water  11  "oo.  Is  found  in  cryistal- 
lin«  iDftAHOi*  with  chonikrite,  with  which  it  is  somctinies  inti- 
mately mingled,  iii  veins  in  serpentine,  near  Porto  Ferrajo  in 
Elba. 

KAZOU-MOFFSKIN.— Analysis  by  Zellueri-sillca  evfio, 
alumina  2726,  lime  2*00,  magnesia  0'37,  protoxide  of  iron  0*26, 
water  1426.    Is  found  at  Koaemutz  in  Silesia. 


BOvSELLANB.— Cleavage  in  one  direction  perfect.  Frao- 
ture  epluitory.  TranBlucent... Semi-transparent.  Lustre  on 
vleavflge  iilane»  vitreous,  inclining  to  reuiuous;  on  surfaces  of 
fracture  uiiU.  Bttsc-red,  inclining  to  violet  and  brownish-red. 
ptn^nk  white.  u  =  3'6...4'o.  o  =  972.  In  the  matrass 
V  and  loses  its  colour.  Before  the  blowpipe  mclta 
Mity  into  a  white  slag.  AVith  soda  fuses  readily. 
^VtiaivHes  a  of  ronellauc,  u  =  2"6,  from  Akor,  h  Irom  Tuiiaberg, 
^  4  (polMU'git),  b.jth  b)  Svauberg: — 
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Magnesia 
Potasli 
WatLT      . 
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0'(S 

fi-9» 

SoselLm^  ta  found  in  amall  gralna  uubodded  m  lnno«ionc 
i^en  and  at  Balduretndt  iu  BodermAnLmd  m  Sweden.     l^>!^* 
argit  la  fmmd  at  KArrgruiva  in  the  pamh  of  Tunabprg  ta 
Sweden. 

SAMOINE. —  (Dana)    In  atalflctik^s  Having  a  Umtsllw eoit  _ 
centric  structure,     AVIiite,  greyiah  or  brownish,     n  =s  iii,„4t»-M 
o  —  i-sg9.,.l*8H.     Grelatinixes  m  nitric  or  hydrochloric  aaU' 
Analysis  by  SiUtmanj  jun* : — silica  36^1*,  alutuina  3195.  mnyimb 
l'0£,  carbonate  of  lime  i  si»  water  31  «&.     Ij  fdimd  ooretin^  tlui 
roof  of  a  lava  caveru  in  the  island  of  Upolu, 

SISMONDIKE. — Easily  cleavabl©  in  on©  direction.  BrigliL 
Dark  green,  i^treak  light  greyiah-green.  q  =s  a^&s&.  Ana* 
lj»ii)  by  Delestc : — eitica  241,  oJiiiuina  43'2,  protoxide  of  iron 
33' B,  water  7' a.     la  found  at  St.  Marcel  in  Fiedmoot. 

SMECTITE.— An  amorpbous  mineral  from  Cilly  ia  Stiria. 
Analysis  by  L.  A.  Jordan: — silica  61-21,  alumina  ia'«6,  red 
oxide  of  iron  2*07,  magnesia  4-8»,  lime  2*is,  water  27"89. 

SOED A WALITE.— Fracture  conchoidal.  Opaque.  Lnatre 
resinous  or  vitreous.  Brownish-black... blackiah-green.  Streak 
liver-brown.  Brittle,  h  =  4*0. ..4-6.  o  sc  2-66.. .8*63.  Milts 
before  the  blowpipe  into  a  black  globule.  Is  imperfectly  de- 
composed by  'Midk.  AnalyHiH  by  TfordeuskioM :— ^silica  40AO^ 
alumina  13*80,  protoxide  of  iron  18*17,  mague^ia  lO'GT,  phoephoric 
acid  s'fis,  water  i'3B.     Is  found  at  Sordawala  in  Finland. 

8PADAITE.  —  Fracture  imperfect  conchoidal,  splintpfy 
Transluceut.  Lustre  resinouSj  feeble.  Light  red.  i^treat 
white.  Sectile.  H  ^  3"6,  In  the  matrass  yields  watt-r  and 
turns  grey.  Before  the  blowpipe  melts  into  on  enamel,  Ii 
decomposed  by  f  onccntroted  hydrochloric  acrd.  3&i«si  -|-  t^^n'^ 
silica  57,  magnesia  32,  water  ii.  AnalyBis  by  v.  Kobell^— 
silica  &S'rX>,  niaguema  3o'«7,  protoxide  of  iron  0'30,  alumina  0*96^ 
water  ii'34.  Occurs  massive,  with  woUastonite,  at  Capo  £ 
Bove  near  £ome. 


THITELNGITE.— Massive.     Clearagp  distinct  in  ono  Ssv^ 
tion.     Lustre  pearly,    Ohve-grgen,    Streak  aiskin-grven.    1 
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*0...2'6,  0  =  3"16I... 8*167.  Analysis  by  Raramclsberg: — 
pilim  ii'i'i\,  ml  (}\idc  uf  iron  21'P4,  protoxide  of  imo  43*60,  mng- 
nc'-sifi  rid,  wat«r  irso.     la  found  near  Sualicld. 

TKIPOLI.— Fracture  earthy.    Opaquo.    Bull.    Grey.    Soft, 

IViablr.      g  =  i'9i)...3*L*.      Atmlysia  T»y  Bucholz  : — silioa  8i*on, 

nlumuui  I'oOj  red  oxide  of  iroti  B'OO,  water  455,  etulphurio  acid 

46.     Is  found  near  Prague,  in  Saxony,  rrance,  Eugland,  Tri- 

)oH,  Corfu. 

UXTOMTK.— (B.  Silliman.  Silliman's  Journal.  1849.  8. 384.) 
Cloftvajjp  in  one  direction  distinct ;  in  two  otiier  directions  less 
iii6tiiirt.  LuHtre  vitrt^oua.  Whitt'...Tellos\-iBh-white.  lirittlo. 
n  =  t*o...o*5.  o  =  3*2084.  In  the  niatragy  yields  water  and 
fluorino.  Before  the  blowpipe  intutneiioes  and  luelte  bito  a 
Vrhite  enamel,  emitting  a  brillijint  liu;ht.  Analysis  by  B.  Silli- 
DUiu  : — eilica  ii'is,  alumina  43'3U,  magueaia  7'3fl,  suda  173,  water 

d  Buoriae  3*£3. 


TTLLAESITE.— Priamatic.     <ib  =  S9=*  28',  dd'  =  101°  U', 

rf  =  43*^  2S',  fffl"  =  03*^  4',  ee'  =  4<)°  16', 
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''(T  =  lotf*  fis'.  Fr.viture  granular, 
rran^lucent.  Tellnwish-ffreen.  Soft. 
p  =  S!i>7'*.  Infuftible  before  the  blow- 
pe.  With  borax  yields  a  jpven 
cJ.  la  decomposed  by  strong 
.  Anolysifi  by  Dufrenov : — ailiea 
V  nm^caia 4o'33j  protou'de  of  iion 
'30,  protoxide  of  inaugauese  286,  lime  0*54,  potash  0'46,  water 
'BO.  1»  found  in  a  bed  of  magnetite  at  Travcrsella  in  Pied- 
lont.    It  is  supposed  to  be  an  altered  olivine. 

"WARWICKITE.  — Oblique.  Cleavage  in  cue  direction 
rery  pcrft-ct.  Fracture  uneven.  Lustre  vitreous,  on  eleavago 
nearly,  limr-brown... iron-grey.  Streak  blueiah-black.  Brit- 
ie«     a  ^  30... 4  0.     o  =  3168... 3*29.     Jn  the  matrass  yields 

tcr.     Infugiblo  before  the  blowpipe.     "With    salt  of  phfia- 

huruH  yields  a  bt*ad  which  ia  orange  while  hot,  and  piu-plish- 

;nsTaim  o])aque  when  cold.     Analysis  by  T.  S.  Hunt: — titauiu 

ciu  28*20,  itilica  i8'&o,  alumina  I3'8i,  protoxide  of  iron  lO'SS, 

^  22  20,  lime  1*30,  water  7'3&.     Is  found  in  crystals  u&ar 

i  in  New  York. 

<0?nTE. — ^Analyais  of  a  mineral  from  Vesuvius  called 
lukte,  distinguishable  from  Fhillipsite  by  losing  one-third  of 
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the  water  oontalned  in  it  at  100°  o,  and  becoming  i>paqae,  bj 
Marignac :— flilica  3£'SB,  flluiuma  37*83,  lime  IS'IX,  potatib  m, 

water  21 '10, 

XEUXITE,— In  Bmall,  flat,  right-angled  i>rism3,  aoil  fib 
roassee.    Opaque.    Lustre  vitreous.    Brown,  iQcHaiug  U\ 
fi  =:  **fl5.      G  ^  a'Ofii*     Analysis  by  Thomson  :^ — ^silira 
alumina  ares,  protoxide  of  iron  so  oi,  lime  2*46,  water  aes, 
fouud  near  Beoruth  lo  CoruwaU. 

XTXITK. — l^bpous.  Opaque*  QlimTnering-.  Drawn 
yellow.  Fusible  with  difficulty  on  the  edgca  bcfopc  tho  blow* 
pipe.  Soluble  in  borax,  iniparting  to  it  the  colour  of  iron. 
P^rtliiUy  decomposed  by  at^ida.  H  ==  So.  o  =  2  tas,  Ah** 
lysis  by  Hermann  :- — silica  44'P7,  red  oxido  of  Iron  3A*«i,  litnt 
ti'7i,  mugnB^ia  d'63,  water  4  1@.  Is  supposed  to  hare  b^n  fou^ 
in  on©  w  the  copper  mines  in  the  UraL 

ALLTJAUDITE.— Analysis  by  VauqueHn: — phosphoric  add 
27"8S,  red  oiidc  of  iron  69*30j  oxide  of  manganese  s"Gj  water  B'i*. 
la  found  in  Haute  Yienne, 

ANTIMONPHTLLITB.— Oblique,  h  oio,  m  no.  Clesr- 
age.  bf  very  perfect.  Semi-transparent.  Lustre  peariy,  indin- 
ing  to  adamantine.  Greyish-white.  In  thin  leaves  flexible. 
H  =  1*0.,.  1*6.  G  =  4026.  Its  reactions  before  the  blowpipe 
m-e  the  same  as  those  of  ralentixiite. 

A^^OXENE.^ — la  found  in  crystalline  and  columnar  masses 
at  Dabu  in  the  Palatinate  with  galena.  Deep  red.  Streak 
pale  yt^Uow.  h  ^  a.  On  charconl  melts  easily  with  inta- 
mescence  before  tho  blowpipe^  and  yields  an  arsenical  odour 
and  a  globule  of  lead.  With  borax  in  the  inut^r  flame  melts 
into  a  bright  green  glass^  which  bi^comea  light  olive-green  aod 
then  yellow  in  the  outer  flame,  and  takes  a  pale  green  coloaf 
when  cold.  Is  decomposed  by  conceotrated  hydrochloric  add. 
In  100  parts  of  the  mineral  v.  Kobell  found  Puo  48' 7 ^  Zno  I6'3t» 

AJISEKOCKOCIXE  ArsenioBiderifce.— In  globulnr 
tions  composed  of  eaaily  separable  fibres.  LustrtT 
Urowniah-yellow.  n  =  i,..2,  0=  3'63,..3'9.  Analyais  fif 
IlammelBberg : — arsenic  acid  ao'ie,  red  oddo  of  ifon  40'00,  1**** 
13*18,  water  e^ss.     Is  found  at  Boman^he  near  Mikoi^ 

AZOEITE.  —  Pyramidal,  a  100,  0  101.  «*r'  r=  M**^ 
ca  =  4^"^  20',  ee  =  fie^  46',     K^o  cleavag©  obeerTftble.    lVii»- 


BLODITE.  6i 

J,jr^r>f     ^naque.     Lustre  vitreous  on  tbo  surface  of  fracture. 
4"  whito  iuoUning  to  gTcenisb-yelluw.     h  =  40... 4-6. 

liiiUKiiPir  i»»^foro  tho  blowpipe.  With  bomx,  on  platinum  wire, 
diflflolves  witb  great  JifBcuIty  into  a  transpart-nt  ^'lobule.  Dia- 
lvc8  slowly  iu  salt  of  pbo^pborus,  foruiiiig  a  pale  green  bead, 
irdiiig  to  A.  A.  llayos,  consists  of  niobate  of  lime.  la 
ind  iu  the  Azores,  in  aa  olbitic  rock,  with  black  tourmaline 
and  pvrrbito. 

BEITDANTITE.— According  to  Levy  rbombobedral.  r/  ~ 
•7°  »0'.  It  was  supposed  by  Descloizenux  and  Dainour  to  agree 
with  pharmncosiderite  both  in  form  and  composition.  Wo  bavo 
exnmined  crystals  of  this  mineral  taken  &om  the  portionlaTi 
■piidroen  from  Horbauaen  described  by  M.  Levy,  and  Dr.  Percy 
Ins  analysed  a  minute  portion  of  the  same  specimen.  Tbo 
crystals  which  are  opaque  and  black,  if  not  rhombohedrab  &ro 
remarkably  deceptive^  Wing  only  one  oi"  the  trianc^lar  faooa 
which  occur  on  the  alternate  solid  angle*  of  the  cubes,  and  that 
face,  instead  of  being  uneven  and  bright,  aa  in  the  cubic  ar* 
seniato,  is  very  flat,  but  so  dull  as  scarcely  to  reflect  a  ray  of 
light,  and  is  disproportionally  large  when  compared  ^vith  those 
ou  the  cubic  crystals.  The  other  faces  also  of  Le\'}''s  specimen 
are  bri;^htt*r  tluui  those  of  the  cubes,  but  arc  so  much  cur>'ed 
and  otherwise  irregular  as  not  to  aiford  any  measurements  that 
can  bf  relied  upon.  Some  of  these,  howi^ver,  approach  nearly 
to  tboi»e  of  phamiacosiderite  as  given  by  Phillips.  Two  analyses 
o^a  ver)'  small  quantity  of  Levy's  apecimeu  gave  the  following 
fC0iilt0: — 

Arsenic  acid 008             1300 

Phosplioric  acid 1*48  not  det. 

Sulphuric  acid 1231              IS'SB 

3le<l  oxide  of  iron      ....  42'4a             87*66 

Oiide  of  lead 2447              S0'6» 

Water 8  49              8*40 

tm   which   it  appears  that  if  Levy's  specimen  is  to  be 
as  phannacosiderite,  it  contains  an  unusually  large 
ion  of  foreign  matter. 

BLEINIERE. — This  name  has  been  given  to  the  results  of 
tbr  decomposition  of  various  sulphides  of  lead  and  antimony, 
•ome  of  wiiicb  are  sulphate  of  oiide  of  lead  without  any  admixture 
of  antimony  ;  another  from  Ncrtechiusk,  analvzed  by  Hermann, 
Doosistcd  of  antimonic  acid  si  71,  oxide  of  lead  ei*38,  water  ew. 


BLODITE. — iVnalysis  by  John ;— sulpbate  of  magnesia  aa-M, 
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Bulpliate  of  soda  33"34,  sulphate  of  protoxide  of  man^^ciee  M! 
cLloride  of  aodium  o"3a,  sulphate  of  protoxidp  of  ipoii  o'S»,  \rati 
:^'00.     Was  found  at  I^chel.  ^ 

CAEPHOSIDERITE. — Botrroidal  and  wmH>rm.     JmH 

■fetty.  Straw-yellow,  u  ^^  io,.A'B.  q  =  s-40*.,B'fii.  M 
cording  to  Harkortj  is  a  hydrous  phosphiite  of  iron  oxide  irii 
some  Kiuc  oxide.     Labrador^ 

CHLORIDE  OF  mOK,— Earthy,     Dull     Brownish-m 

Deliquesces  when,  oipoaed  to  the  idr.  ^ubUtnes  before  th 
blowpipe.  Easily  soluble  in  "vsat^r  and  in  alcohol,  Fs'ci 
chlorine  Qd'OS,  iron  si'ea.  Is  foimd  as  a  sublimate  inrcstift 
other  miaerob  oa  Vesuvius  and  in  Iceland. 

CHLOETDl  OF  YANADIUM.— The  only  notirts  if 
have  of  this  mineral  is  in  a  letter  from  Del  Ilio»  of  Aprs 
1837j  in  which  he  states  that  he  had  named  it  zimnpftBii 
and  that  when  he  first  saw  it  he  supposed  it  to  be  a  reddial 
brown  ferruginous  clay,  wliich  it  much  resembles.  Whether  i 
is  chloride  of  vanadium  or  not,  the  editors  cannot  aay,  ] 
occurs  as  a  thin  earthy  coating  on  crystals  of  ranadiate  of  lc« 
and  is  disseminated  in  small  quantities  through  the  matri 
which  accompanies  the  vanadiate. 

DELVAUXINE.  —  Amorphous.  Fracture  conchoida 
Opaque . .  .translucent  on  the  edges.  Lustre  waxy . . . dul 
Brownish-black... brownish-yellow.  Streak  light  brownish-ye 
low.  H  =  2*5.  G  =  1-86.  Analyses  a,  h  by  Dumontf  c  b 
Delvaux : — 

a 
Phosphoric  acid     ....     16'04 
Bed  oxide  of  iron        ...     84*20 

"Water 49*76 

Waa  found  near  Vis^  in  Belgium* 

DIADOCHITE,— Amorphous,  Fracture  conchoidal.  Twa 
lucent... opaque.  Lustre  wajsy,,, vitreous,  Tellow...yt?llowwl 
brown.  Streak  white,  h  =  30.  o  ^  3'036...a^O37-  AbaI^ 
by  Plattner : — phosphoric  acid  14*05,  sulphuric  add  14*37,  K 
oxide  of  iron  3765,  wn-ter  S3'30.  Is  found  in  reniform  msM 
in  tlie  nlum-shale  works  at  Arnsbacli  near  Grafenthiil  ftod  i 
Gamedorf  near  Saalfeld  in  the  Thiiringer  Wald, 

DKEELITE.-™Ehombohedral,  r  100.  rr'  =  8«*'...fJ' 
Cleavage,     r.     Lustre   pearly,   dull.     Whit*?.     H  — S'S.   •- 


b 

c 

16*67 

18*20 

3668 

40-44 

46*81 

41*13 

nXBHEBITE. 
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.S'4.     Annlysis  by  Diifivunir: — sulphnte  of  ban'tes  oi'7a, 
Ipbate  of  lime  U'27,  wirbonnte  of  lime  B05,  lime  rsa,  silien 
'71.  alumina  S'4(),  water  ^-'M.     AVas  found  at  hi  Nussiere  near 
lujeu  in  France. 

ALD  NICKEL. — In  litalactitic  and  compact  masses. 
i!rnt...tTrtnfilucent.      Lustre  vitreouB.     Emerald-green. 
,'iler.     n  =  3. ..3*25.      o  =  3'67... 2*093.     Anolysi*  by 
SUiiuian,  jun.: — carbonic  acid  iiflo,  osidc  of  uickel  6881, 
rater  SD'-io.     la   found  on  cbromite  at  Tcsuis  in  Lancaster 
lOimty,  Pennsylvania. 

FLUOCERINTl. — Traces  of  cleavage  in  various  directions. 
Vacturc  conohoidul.  Opaque,  tran^iuceut  ou  tlie  thimieat 
dgee.  LuBtre  resinoua,  inclining  to  vitreouB.  Yellow,  red, 
rown,  IJtrcak  brownieh-yellow.  h  =  4"6.  In  the  matra^a 
wlds  water  and  becomes  darker.  Infuaible  before  the  blow- 
)ip«.  Ih  black  while  hot,  in  cooling  becomes  dark  brown,  then 
TO,  mul  luaHy  bright  yellow.  With  sjult  of  phoKphunia  melts 
nU>  a  glaAs  which  \»  red  while  hot,  but  becomes  traneiparent 
End  colourless  on  cooling.  Soluble  in  hot  sulphuric  or  hydro- 
ibloric  jicid,  Cc'f'  -t-  3c«'o  +  w-  From  100  parts  of  tiuocerine 
iorxeliua  obtained  : — oxide  of  cerium  9-i'20,  >\.'iter  4*95.  Is 
bttud  very  sparingly  in  cr^i^talline  masses  imbeddi-d  in  albtte 
Lcd  red  felspar  in  a  granite  vein  at  Finbo  neiir  Fohluu  in 
Wreden. 

HAYESINE. — Hydroborocalcite.  "Wbitfl.  In  warm  water 
etls  to  eight  times  its  orij^nnal  volume.  c»b*  +  6H.  Analysis 
by  Hnyes  : — boracic  acid  irtii,  bme  1889,  water  35"0O.  Occurs 
in  fibroua  masses  very  nhiuidantly,  with  piokeringite  and  glau- 
i>erite,  OU  tlie  dry  plains  near  Iqiiique  in  Peru.  A  substimce 
palled  tiz.a,  in  nmiiifcs.  i^nsi?ting  in  the  interior  of  silky  crj'stal- 
iae  lihres,  occurs  with  glauborite  in  the  beds  of  nitre  in  the 
of  Peru.  It  is  considered  by  Dana  to  be  probably  the 
mineral  as  Hayesine.  o  =  1'8.  Scarcely  soluble  in  cold 
water  ;  soluble  with  difficidty  in  boiling  water.  Retulily  soluble 
in  acids.  Analysis  by  Ulei  : — boracic  acid  4D"6,  liiue  16*7,  soda 
8,  water  M-o. 


HTIRRERITE  is  a  rbombohedral  mineral,  cleavable  parallel 
U>  the  faces  r    100.     Lustre  vitreous.     Gr<H.'n  of  various  abodes. 
-^  I'O  ..fio.     o  =.  A'9.     It  cnnaifttM.  according  to  Del  Kio,  of 

k'xide  orziuc  tH»loured  by  nickel.     It  itt  found  vdth 
HiuL  silver  in  veins  in  tronaition  LimcDtoue  at  Albor* 
D  in  Mexico. 
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HOPEITE.—FriBTnatic.    011,010  =  50°  ao' ;  loi^t  =  U^ 

110,100  =  60^  la'.      d    100,    b    010,    e    s)oi,   0    oil,  u 

m    110,  s    stOj  £    aso,  r    111. 
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Combinations^  (thvire^  cersah,  ohmxirceu.  The  faces  e  Btti* 
ated  parallel  to  their  intersections  witli  * ,  Cleavage.  6,  petfed ; 
a,  less  perfect.  Practure  uneven,  Tran8pa»rent...t]-muluce!Dt. 
Lustre  vitreous ;  on  h  pearly.  Grcji&h-white.  Streak  white,  h  = 
Bo.. .3*0*  C3^^2'efi.  In  the  matraae  yielda  water.  Before  the  blow- 
pipe imparts  a  green  colour  to  the  flame,  aiid  tuelts  casUy  into 
a  tmu9]>apent  bead.  With  soda  on  charcoal  deposits  a  eopioui 
sublimate  of  oxide  of  zinc,  and  some  oiide  of  cudmium.  Per- 
fectly soluble  in  salt  of  phoaphorus.  Soluble  in  hydpochloric 
and  nitric  acida,  more  diificultlj  in  sulphuric  acid.  Consirt^ 
according  to  Xordeuskiold,  of  ojtide  of  ?aiic,  eome  oxide  of 
cadmium,  aud  an  e^irth  in  combination  with  a  mineral  acid, 
either  boracic  or  phosphoric  acid,  and  a  large  proptirtiQa  of 
water.  Is  found  in  crystals  In  amall  dmsy  caritiea  with  smith- 
sonitD  at  Altenberg  near  Ah  la  Chapelle. 

HTDEOMAGNOCALCITE.— In  yellowiah^white  globidir 
masses  from  Veauvius.  Analysis  by  v.  Kobell ; — carbonic  acid 
33'lOf  Lime  25*i^S,  magnoaia  2428,  water  17-V).  A  rose-red 
mineral,  found  with  emerald  nickel  in  Lancaster  couotr  iu 
Pennsylyania,  in  grains  and  crusts,  o  ^^  2*86,  was  fomia  \f^ 
Hermann  to  consint  of  carbonic  acid  41*64,  lime  fio'io^  mogneoi 
27'03j  oxide  of  nickel  I'afi,  protoxide  of  icon  0*70,  protoxide  d 
manganese  0'40,  alumina  0']&,  water  6'84. 

DTDROTALCITB,— Lamellar,  flexible.  On  the  steatite  df 
Soarum.  Analysis  by  Hochatetter  ; — -carbomc  acid  lO'**^  tsm^ 
neaia  36*30,  alumina  i£'o,  red  oxide  of  iron  6*0,  water  3366, 


KAPNITE  is  a  yaiiety  of  calamine  from  Altenberg^  In  pern 
crystals,  a  =  4'0..,4"2,  in  which,  according  t«>  Breithaupt,  rr  = 
7a"  63',     Analysea  of  kapnit©  by  Monheim  : — 
Carb.  ox.  zinc      .     .     .     60^36       66-B»       71*06       fiS'di      4rtf 
Carb.  protoiL.  irou    .    .    aasi      86^40      sa^Aa      a^'Ai      atM 


3ttijrcnfiTB. 


C«rb.  protox.  mangan, . 
Curb.  Iirae       .... 

d-03 

3*47 

S-58 

324 

8'ia 

l"0O 

2-27 

3-oi 

3-07 

609 

Carb.  mag:ne8ia 

0-41 

— 

— 

— 

— 

Hjdroua  2a b 

3'49 

Oil 

— 

0*48 

— 

K  U  KFEBBLAIT. — Amorphous.  Fracture  even . . .  concboidiil. 
Xustre  feeble.  Translucent  on  the  edges.  Light  azure-blue. 
Streak  blueish-whitc.  Contains  silica,  carbonic  acid,  oxide  of 
copper  und  water.  !«  found  mixed  with  ochre  and  coated  with 
uialachito  in  the  Turjmsk  copper  mines  in  tiio  Ural. 

LANCASTERITE.— Oblique.  Cleavage,  h  oio.  Tmns- 
lucent.  TiUBtre  pearly.  "White.  H  =  S'6.  o  =  3'53...3*36. 
Mgc  -|-  aiisii'.  Analysis  by  H,  Eml : — carbonic  acid  2707,  niag- 
xieeia  oooi,  protoxide  of  iron  loi,  li  sreo.  Is  found  on  serpen- 
tine in  Lancaster  county  in  Pennsylvania. 

LAVENDULAN.  —  Fracture  conchoidal.  Tranaluccnt. 
Lustre  waxy,  inclining  to  vitreous.  Lavender-blue.  Streak 
the  dame,  paler,  n  =  2*6. ..3-0.  g  =  3'OU.  In  the  matrasa 
rields  wator,  becomes  blueish-grcy  and  friable.  Before  the 
blowpipe  fusible.  The  niclted  beatl  cryatallizea  on  cooling. 
On  charcoal  in  the  inner  Hnine  emits  a  strong  arsenical  »!uefl. 
Soluble  ill  borax  and  salt  uf  phosphorus,  forming  a  glass  which 
is  blueitth-green  while  hot,  and  smalt-blue  \vben  cc»Id.  With  a 
mixture  of  soda  and  borax  on  charcoal  iu*8enical  fumes  are 
erolved,  and  a  metjillic  bead  obtained,  consisting  o{  arseiiic, 
cobalt,  uiekfl  atid  copper.  Renitbrm  ;  investing  other  minerals. 
Li  found  in  a  rein  at  Annaberg  in  Saxony. 


LTEBIGITE.— (L,  Smith.)  Green.  In  the  inatraaa  yields 
water  and  becomes  greenish-grey,  and  after  coohjjg  orange. 
After  Ignition  Iwfore  the  blow-pipe  remains  black.  'With  borax 
in  the  outer  flame  forms  a  yellow  gl.i8s,  iu  the  inner  flame  a 
green  ghias.  Soluble  with  effervescence  in  hydrochloric  acid, 
lomuug  a  yellow  solution.  Mean  of  two  analyses  by  Smith: — 
eorbonie  acid  ]o'2,  oxide  of  uranium  SS'O,  lime  8*0,  water  i5'3. 
Is  found  with  pecburon  at  Adrianoplc. 

LDwkITE.— A  yellowish-white  or  yellow  crystalline  salt 
found  at  Ifoht'l  with  karstemte.  o  =  «"37e.  -Analysis  by 
Kaj-afiat : — sulphuric  acid  6B-.H5,  magnesia  12'78,  soda  1897,  rut! 
oxide  of  iron  and  alumina  oeo,  water  14*46. 

JIA^CINITE. — Fibrous.      Two  cleavages,  one  more  dis- 


a 

h 

4-1-27 

41 '48 

ia-io 

S&77 

li'TT 

as'so 

1-80 

^ 

tinct  than  the  ofchor,  make  ydth  eAcli  oUier  an  ong^  eCai^> 
in' SI.     la  found  at  Mancmo  neaj  Leghoro* 

TilATCGANTLAXK  is  perhflps  merely  ft  mechanical  miiture 
of  calcite  and  dizUlogite.  Ana]yac^s  of  man^ukAlk  a  from  L&o^ 
baashytta  by  Hiainger,  b  by  Beiihier  i — 

Carbonic  acid       .     •     »     . 
Lime      ....... 

Protoxide  of  mangan,    ,     , 
Magn&aia , 

5IAJJIGAN0CALCITE,— Pdstuatio.  Supposed  to  be  i»- 
moq>hous  witb  anigonite.  a  loo,  m  no.  Ck-avagt\  o,  m.. 
Translucent.  Luatr&  vitreoua.  Fleflh*w^d...dafk  redxlLib^wlute. 
Streak  wbite.  u  ^  40. ..SD,  O  =  aos7,  Infuaible.  ImpMtt 
tbe  colour  of  manganese  to  the  fliuea,  Auolyais  by  Biumneb* 
berg :— carbonate  of  protoxide  of  niiiTigaoeae  *T'*8,  carboaaio  of 
lime  l&'ei,  carbonate  of  magnesia  ©07,  carbonate?  of  pn)to*ide  of 
iron  3'23.  la  found  in  rcmform  masaes  at  ScbcmuitE  in 
^Hungary. 

MELANCHLOBE  is  a  hydrous  phosphate  of  oxides  of  iron. 
i)ne  hundred  parts  contain  red  oxide  of  iron  38*9,  protoxide  of 
iron  3'9,  some  protoxide  of  manganese,  and  9...10  water.  li 
found  with  triphyline  at  Babenstein  in  Bavaria. 

MISY. — Translucent.  Lustre  vitreous,  inclining  to  pearly. 
Yellow.  Before  the  blowpipe  becomes  red,  and  affords  the 
reaction  of  iroa.  Analyeis  by  Du  Menil :  -^aulpliate  of  red 
oxide  of  iron  *2'hS,  sulphate  of  proto^de  of  manganese  a-is. 
sulphate  of  oxide  of  copper  s-n,  sulphate  of  oxide  of  zinc  &'^ 
almniua  &'41,  watt^r  39  S5.  I#  found  massive  and  dlia€minat«d, 
in  the  Bammekberg  mine  near  Goslar  in  the  Harst. 

MOLTBDATE  OP  OXn>E  OF  LEAD  (baaic)  frtm  Bfc 
ramo>Rioa  near  Pamplona  in  South  America,  in  small  yf^Uowiifc 
green  concrf?tionB,  o  =  flo,  according  to  tht^  auolyHia  of  Boa»^ 
singault,  conaiats  of: — molybdic  acid  lO'O,  carbonic  acid  9'», 
drocbloric  acid  1'3,  chromic  acid  I'S,  oxide  of  lead  IXB,  red 
of  iron  1'7,  alumina  2'S,  quartz  3'7' 


M0NA2lT0mE  is  probably  an  altered  ffionaKite.  ^ 

the  flame  as  th^  of  moua^ite*     Brown,     G  =  6*U1.     Vfhm 
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Iteafced  before  tlie  blowpipe  glows  without  meltiug.  Aualyaiii 
by  Hermann:— phosphoric  acid  i:'9-l,  protoxide  of  cerium  40'36, 
oxide  of  lanthoniuin  2130,  lime  lao,  substance  like  tantalic  acid 
•'37,  wat*!r  rae,  tnu^ea  of  magnesia  and  red  oxide  of  iron. 


^ 


MTSOIUNE,  —  Amorpboua.  Fnwtiirr  small  couchoidal. 
OpAqac.  Blackiah-brown.  Stivak  reddish-brown.  n  =  iO,.. 
4'6.  0  =  202.  Analysis  b_v  Thomson :— carbonic  acid  16'70, 
oxiile  of  co|>pt*r  60*75,  protoxide  of  iron  19*60,  silica  2"00,  Wav 
found  at  Mysore  in  tbo  £aat  Indies. 

NITROCALCITB.— More  or  leea  translucent.  White,  grtry. 
Taftte  bitter  and  tiliarp.  Deliqucseea  when  exposed  to  the  air. 
Is  decomm)»ed  bv  ignition.  Very  soluble  in  water.  CkMH, 
nitric  uuid  soafi,  lime  30  70,  water  9'tHK  Analyais  of  niirocalcite 
from  Kentucky  by  Shepnjcd  : — nitric  ncid  67'44,  lime  3200,  water 
10-6(1.  Is  found  with  nitre  in  acicular  cryatalB  and  as  an  efllo-, 
rcaceuce. 

NITBOMAGNESITE.— White.  Taste  bitter.  Deliquesces 
when  exposed  to  the  air.  Decomposed  by  ignition.  Very 
soluble  in  water,  vus,  li.  Occura  as  an  effloresoence  with 
nitre  and  nitrocolcite. 


NTJSSIEBITE  appears  to  be  an  impure  rarictr  of  pviOh 
xooqjhite.  n  =  4,0. .A'5.  o  =  soiis.  Analysis  by  ^arruel: — 
phosphoric  acid  laso,  arsenic  acid  4'U6,  oxide  of  lead  40'5o,  lima 
12*30,  protoxide  of  iron  a*44,  chloride  of  lead  7'e5,  silica  7'20.  la 
ibuud  at  La  Nuaaiere  near  Beaujeu  in  France. 

ITE  appears  to  bo  wavellile.  It  is  found  in  crystals 
-.  with  wavellite,  at  Frankenberg  in  Saxony,  ea  = 
PO'^  0 ,  n\c  —  00-  0',  ffirt  =  03*^  30',  mm  =  63^  o'.  Clearagf*.  rt,  c, 
both  indistinct,  h  =  30. ..40.  o  =  2i02...afioi.  Aiialysia 
by  Hernmnn : — phoftphoric  acid  30'-id,  alumina  M*40|  oxides  of{ 
copper,  iron,  Ac.  220,  water  22"8*. 

PICKERrXOTTE.— Translurent.  Lustre  silky.  White, 
velhiwibh,  i-eddi^li,  greenish.  Streak  white,  as  +  Aia^  +  SiB. 
Amilysea  of  itickeringito  a  from  Iquiquc  in  8011th  America  by 
Hnyeei,  it  in  Vrng  fibres  from  Al^oa  Bay  by  Apjohn,  c  a  similar 
▼anety  frouj  BusjotJniau''8  river  iu  South  Africa  by  iStromeyer, 
d  feather  alum  from  ilurlet  by  Thomson,  e  featlier  alum  from 
Montfcld  in  Deux  Pouts  by  Sammelsbergy  /  hvcrsak  Droin  Ice- 
laad  by  Funrliummer :  — 

og  4 


^f."^ 


r  '., 


Artem  in  TJifir 
orucken.     T(,e 

surface  of  volca, 
twnsparent...tn, 

«  0...a-n       „  _^_ 
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fe^  Strome 


^enic  acid 

I^Phuricacid     ' 
;?^?^o^-  iron  .     ■ 

^^^  found  in  old 

C'arbonateofJ 


STTPTICITE.  i 

yt^}}civr.  n  =  6.  Infusible.  Imparts  a  deep  yellow  colour  to 
til  jifl  flatne.     In  powder  dissolves  oasilv  iu  bonis  and 

B.i  ,     i-pliorus,  formiti^  u  trauspait-nt  yeUowiah-gritin  glaas, 

1»  foand  m  druay  cavifcics  in  felspar  at  Alabaachka  near  Miir- 
cmek.  Also,  acoop<ling  to  Toachemacber,  witb  albite  in  the 
AxorD».  The  cn'stalsfroni  the  Azores,  according  to  A.  A.  Hayes, 
consist  principailj  of  uiobat«  of  zirconia. 

!  XE. — Analyses  by  Rcuaa  : — sulphate  of  soda  66*04| 
su  ^  magnesia  3l'3o,  chloride  of  calcium  2*19,  sulphate  of^ 

lime  0-42.     AVas  found  near  SodUtz  in  Bohemia. 


FIO.  (147. 


ROSIEINE.— Pyramidal,  loi.ooi  =  86**  25'.  ee  =  110°  60'. 
fftf*  ^  TS'^  li'.  No  cleavage  observable.  Yellow 
B  =  &'o.  Before  the  blowpipe  melts  into  a 
black  &lag.  iilowly  soluble  ui  borax,  and  salt 
of  phospborus.  The  gln.*<8  in  the  inner  Hame 
it»  CiilourlesH,  iu  the  outor  flame  violet.  Ou 
charcoal  with  soda  yields  globules  of  antimony. 
Insoluble  in  aeida.  4c«  +  3SbO*.  Analynia 
by  Damour: — antiraonious  acid  70*31.  Ume 
16*67|  protoxide  of  nmnganeso  9*60,  protoxide 
of  iron  rso,  silica  064.  Is  found  in  the  manganeac  mines  of  St. 
Marcel  in  Piedmont. 


SELEJfBLEISPATH.— Cleavage  in  one  direction.  Frac- 
ture iineveu.  Lustre  re^tnou.^,  inclining  to  vitreous.  Sulphur- 
yellow.  Streak  whitt*.  Brittle,  In  the  matrass  decrepitutes. 
At  a  red  hrat  melts  into  bkck  drops,  and  a  small  quantity  of 
selenium  sublimes ;  at  a  higher  tamperaturc  forms  a  whittt  ring 
of  selenious  acid  above  the  assay.  Before  the  blowpipe  on 
cbnrcoaJ  melts  very  easily  into  a  black  sing,  emits  a  strong  snjeU 
of  selenium,  and  tho  lead  is  reduced  to  a  metallic  state,  depoait- 
ing  a  sublimate  of  oxide  of  lead,  surrounded  by  a  sublimate  of 
selenium.  With  fluxes  indicat-es  the  presence  of  some  copper 
and  iron.  Soluble  in  nitric  licid,  forming  u  pale  green  solution. 
According  to  Kersten,  consists  prinoipaDy  of  selenite  of  oxide 
of  lead.  Is  found  in  small  globes  and  botryoidal  mnsst^s  in  the 
Friedrichsgluck  mino  in  Glasbachgruud  iuthe  Thuringer  Walil. 

STROMNTTE   from   Stromness,    and   E\BfONlTE  from 
Massocbnfletts,  appear  to  be  merely  mechanical  mixtures  of  | 
fltrontdanito  with  the  carbonates  of  barytcs  or  lime. 


STTPTI  CITE.— Fibrous.  Translucent  an  the  edgoa.   Lustre 

Gg  5 
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tflkj",  TeUo^ali-^roen,  j^reenish-grcy.  BHttle.  Single  fibrM 
aLightlj  fleiibb-  n  ^  as.  o  =  as.  Taato  «our  and  aatriogtait. 
A^^ees  of  stjptieite  0  from  Copiapo  by  H.  lioae,  fr  fifaR^eni^ 
£rom  Obile  bj  Frideaujc ; — 

m 

.     8173 


Sulpliuric  acid  . 
Bed  oxide  of  itoq 
lime  ,  ,  ,  . 
MagQe&i&  .  .  . 
Water  .... 


1-01 
0-fi9 


34-4 


«'T 


la  found  with  coquimbite  in  the  diHtn^t  of  C^plapo  in  tbft 
province  of  Coquimbo  iii  Chile. 

TALKAPATIT.-— G  =  a70.,.3*7e,  Soluble  in  nitnc  «uL 
Analyais  by  Hermami : — phosphoric  acid  aooa^  lime  37*&0,  ntt^ 
ne&ia  7'74,  clilonBe  0'9i,  eulphuric  acid  aio^  oxide  of  iron  Too* 
fluoniie  and  lo«e  S'23,  insoluble  (»-50.  Is  foimd  Dear  Ku^uak  in 
the  Ural 


TECTICITE.— Priamatic.  Cleavage  single,  imperfect.  Frac- 
ture conchoiduL  Traneparent . . .  tranaluceDt.  Lustre  vitreous . . . 
resinous.  CloTe-brovm,  Streak  white,  H==i-6,„2-o,  0  =  20. 
Taste  vitriolic.  Deliquescent.  In  small  prismatic  crystals  and 
mafisive.  Is  produced  by  the  decomposition  of  pyrites.  la 
found  at  Stamm  Asser  at  Graul  near  Schwarzenberg,  Neue 
Hoffiaung  Gottes  at  Braunsdorf  in  the  Erzgebirge. 

VANADIATES  OF  LEAD.— Analyses  of  minerab  ood- 
sisting  principally  of  vanadiate  of  oxide  of  lead.  From  an  un- 
known locality  by  Damour : — ^vanadic  acid  16-86,  chlorine  fit, 
oxide  of  lead  63'73,  lead  6-63,  oxide  of  zinc  6*35,  oxide  of  copper 
a'96t  water  s*80.  Supposed  to  be  from  "Wicklow  by  R.  D. 
Thomson: — vanadic  acid  23'«^  chlorine  s-ls,  oxide  of  lead  66*33, 
lead  7*00,  oxide  of  iron  and  silica  0'16,  IVom  Mina  Grande  in 
Chile  by  Domeyko: — vanadic  acid  lfi*21,  arsenic  acid  6*26,  phot- 
phoric  acid  0-72,  oxide  of  lead  eo*66,  oxide  of  copper  1788,  chlo- 
ride of  lead  0'37. 

¥ANADIATE  OF  LEAD  AND  COFFER  OXIDES  fern 
Chile.     Analyses  by  Domeyko :— 


vaufldic  acia      .     , 

,      .      1S*6 

13-33 

Arsenic  acid  .     .     . 

.      -        45 

485 

Phosphoric  acid 

.      ,        0*6 

0'«& 

Oiido  of  lead 

.      «i^ 

61-07 

Oxide  of  copper 

.       .       14-8 

lO'flT 

Ohlonde  oiUead      . 

.    .     0-a 

oar 
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32-42 
49-37 


—  fi-ns 


0*64 
13'66 


131S 


33-47 
i9'8B 


D-sr 


13-00 


VTTRfOLGELB.— Opiique.    Ochre-yeUow.    u  =  3'0.    o  = 

".     Anttlvsois  rt  iKmi  Kolosoruk  in  Bohemia  bySam- 
t  ^.  ■';  c  from  Modum  in  Nonvav  by  Solieercr : — 

a    '      '      b 
Sulphuric  arid     .     .  82*11 

Kort  oxide  of  iron  46*74 

Potash  .     .       78B 

8oda     ... 
Lime    .... 
Water       .     .     . 
Ib  found  ronitnrm  and  mnasive  in   beds  of  brovm  coal  at 
Luscbitr.  between  Bilin  and  Koloaonilc,  Tachermig  and  Liob- 
flchwitz  not  far  from  Saatz  in  Hohcniia,  at  Modmn  in  Norway. 

VrrRIOTiOCTTEE.— Amorphous.  Fracture parthy.  Opaque. 

11.     RuHt-brown,  oclire-ycHow.      Streak   ochre-yellow.     In- 

IiiWp  in  water,     fc's  +  oh,    sulphurit;  acid  lO'O,  red  oxide  of 

'-j'6,  water  216.     la  found  in  Btaloctitea  and  massive  at 

lU  in  Sweden. 

VOLBOnTiriTK.— Tn  thin  fragments  transparent.. .trann- 
mt.  Im»tre  vitreous,  peai'Iy.  Olive-green,  citron-yellow. 
i-ak  yelloWj  inclining  to  green,  n  =  3.  o  ^  3'65,  In  the 
mntmss  yields  water  and  becomes  black.  Before  the  blowpipe 
on  rhawoal  melts  easLlv  into  a  bright  black  Iwiid,  ^^hieli  in  the 
inner  flame  becomes  blackish-grey  and  encloses  a  globule  of 
copper.  With  soda  yields  a  globule  of  cop[>er.  With  borai, 
or  alill  better  with  salt  of  phosphorus,  in  the  outer  flamo 
■  a  green   transparent  glass,   which  in  the  inner  Jlame 

••8  deep  green,  and  remains  green  ntler  the  addition  of 
tin.  Solubh'  in  nitric  a^^id  ;  tht^  aolution  dihited  alter  some 
time  denoaita  a  brick-red  precipitate  of  vanadic  acid.  Cu,  v,  u, 
^  small  hcifigoual  tabular  eryytals,  sometimes  aggregated  in 
ibulcp,  fibnju.M,  Hcaly,  investing  other  minerals,  la  found  in 
Ural  in  thi>  copper  mines  of  Turtschininow  with  earthy 
ichite,  iu  tlioso  of  Mittcitne-Tugilsk,  in  several  copper  mines 
in  the  government  of  Perm. 

KALKVOI.BORTITITE  appcnrs   to  be   a  variety  of  vol- 
Ivr-itliite  contaiuing  n  largo  qu:intity  of  lime.     It  is  foiind  with! 
;<'lane  at  Kriedriohsrode.     Analyses  a  of  a  sifikin-green; 
Ly,  »  =  3-406,  b  grceui«h-grey,  o  =  S'soo,  c  light  aiakln- 
I,  by  Credner : — 

a  b  e 

Vanadic  acid Sess         SD'ea  loss  Sfl'Oi 

Oxide  of  i:op]>er  ....    •4416        sa.e?  38-go 

ug  6 


I 

i 


Xiime 

Magoeaia  .... 
Protoxide  of  mangan. 

Water 

Ecmfuader      ,     .     , 


19  £8! 
O&O 
0-40 

0*10' 


WlSMUTHSPATH,-a  =  7  e7.  , 
berg  t — ojdde  of  bismuth  82*63,  red  oii 
O'l^,  lime  0*2&,  magneaia  &'f>l,  CArbotd 
remainder  e'»s.  The  remaincler  con 
aluminf^  rs3,  red  oxide  of  iron  3*o3,  tnaj 
the  gold  mines  of  CbesterBeld  county  i^ 

ZINKBLUTHE.— Amorphous.    V^ 

Dull,  Streak  ebining.  Wbite^  pale  j 
3'5&<  Infusible  beforu  the  blowpipe, 
charcoal,  wbicb  while  bet  is  yellow,  1 
white.  In  the  inner  flame  may  be  vol 
tion  of  a  eta^  quantity  of  slag  coittaijii 
of  cobalt  becomes  green.  Soluble  with 
chloric  acid.  Anolysea  of  ziiikblutbe 
Smithgon,  c  from  lEaibel,  d  firom  Bleibs 
from  Bleiberg  by  Berthier : — 

U  i 

Carbonie  acid    .....     i£-o       u 

Oiido  of  zinc 78'a      71 

Water 123      u 

la  found  in  botryoidal,  reniform  &i 
calamine,  at  Eaibel  and  Bleiberg  in  Car 


Goldj  p,  121, — Analyses  of  gold  fro 
by  Eivot,  p  by  Levol : — 


O 15  70      16 

Gold BO'S      m 

S]lver S'7        t 

Iron     ....*..„       O'S     tra 

Analyses  of  gold  from  California^;  0 
TeBchemacherj  k^  I  by  Oswald,  w  by  A, 


a   .    .    . 

Gold  .    . 

.      .      &%n^ 

^ISVI      Wi-^ 

TELLtmWIBiTUTH. 
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Siher  .  . 
CkmpcT  .  . 
Iteu  ox.  iron 
Sand  . 


/ 

B'69 
0-85 

1-40 


9*01 

0-87 


h 

e-80 


•00 


8-7 


/ 
$)'04 


1005 


1-00        

0'6«        — 
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IroUf  p.  lao. — The  editors  are  iuforraed  by  Dr.  AndrewB, 
of  Belfewt,  that  he  has  recently  made  the  unexpected  obeerra- 
ti'.m,  that  iron  is  a  common  constituent  of  many  igneoua,  and 
even  <if  some  metainori)hic  rocks,  being  diffused  tlirough  their 
maea  in  exceedingly  minute  quantity,  but  not  difficult  to  recog- 
nise by  the  employment  of  cnemica!  testa  in  the  field  of  a  ini- 
croscope.  The  rock  broken  into  small  fragments,  without  tho 
use  of  a  metallic  bummer,  ia  reduced  to  powder  In  a  porcelain 
mortar,  and  the  magnetic  portions  are  extracted  and  placed 
under  the  field  of  the  microscope.  They  are  moistened  with  a 
solution  of  sulphate  of  oxide  of  copper  acidulated  with  sulphuric 
acid,  when  metallic  iron,  if  present^  is  immediately  indicated  by 
tho  formation  of  a  deposit  of  metallic  copper  easily  recognised 
by  its  colour,  its  lustre,  its  crystalline  texture,  and  solubility 
with  the  (lisongagoracnt  of  gas  in  weak  nitric  aeid.  Tho  rock 
from  which  Dr.  Andrews  has  obtained  by  this  process  tho 
largest  indications  of  iron  in  the  native  state,  ia  a  glassy  basalt 
of  a  greenish  hue,  which  forms  tho  entire  mass  of  Slieve  Mish 
in  Antrim,  and  occurs  also  at  the  Maiden  Bucks  and  other 
localities.  Even  in  this  rook  the  amount  of  uietallic  iron  is 
rery  small;  the  depo8it8_  of  metallic  copper  from  loo  grains  of 
tbe  pulverized  rock  rarely  exceeding  three  or  four  in  nun»ber, 
and  varjnng  m  linear  dimensions  from  O'Ol  to  O'ooi  inch.  It  is, 
however,  present  in  the  entire  maea  of  the  rock.  Metallic  iron 
occurs  also  disused  through  the  other  basaltic  rouks  of  the 
north  of  Irehind,  and  in  the  indurated  lias  of  Port  Hush;  aJao 
in  A  specimen  of  trachyte  from  Aurergno. 

Pctzite,  n.  136. — On  breaking  off  one  of  the  upparcntl] 
cubic  crystals  from  the  specimen  of  petzite,  it  was  found  to 
altaite,  which   may  also   be  observed   intermingled  with  tbei 
potzitc. 

Tetradymite,   p.   188. — Analysis   of  tetradymite  from  Vi 
ginia  by  Dr.  C.  T.  Jackson  : — tellurium  3606,  bismuth  56*80, 
sulphur  3U6,  gold,  rod  oxide  of  iron  and  silica  2'70. 

Tclliirwiamuth,  p.  139. — The  editors  are  indebted  to  a 
private  communication  from  Profea^ur  Rauimolsberg  for  the 
following  iiutthsia  by  him  of  a  small  (\\iaL\i\AV]*  ^iS  XRVwa^-iir 
mutb  from  Cumbcriand;— biamulh  ftsao,  t(AVumnv<i*^^,^^'^va 
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fi'Sft,  qnirlB  1*29,  1o8b  Si*.     Tlie  loas  U  siippi.H<-<|  tu  < 
teliurium.     lii  that  case  the  qunntity  of  tcUunurn  ku\i1 

ButiUs  p.  224.— Aimlysea  of  rutile  by  A-  Denioljr: — 

Titanic  acid M'41  M-4S  Mia 

Bod  oxide  of  iron  ....  r«3  i  as  j*« 

Oxide  of  manganese  .     .     .  o-is  0-14  o-n 

Silica 1-88  l'7f  i-H 

Prric'lnae,   p.   245. — Analyses   of  pericUae,  o  =  3'«7», 
Dnmoup : — 

^(agneeia 03*80  91*18 

Protoxide  of  iron   .     .     .       6*97  t'Ol 


Ma^etite,  p.  259.— Analysea  communicated  to  tha 
by  Dr.  Andrewa.  In  octohcdroDS  a  from  tlio  Mounw 
tains,  b  firom  FoDunoe,  muuire  e  firom  Greeoland : — 

a  b  i 

Bed  ox.  iron ri'ii  09-01  99 

Protux.  iron iifio  31*40  S0 

Magnesia o'U  000  0 

Oxide  of  inangaiietwi  .     .     .  trace  —  tr 

lu  large  octulirdnJ  crrstuls  of  magnetite  in  the  bnaalt  ofj 
island  of  Aluch,  ofl'  tl»e  coast  of  Autrim,  Dr.  Andmra 
3*00  per  cent,  of  magnesia  and  0'S3  of  oxidp  of  mangiiacao, 

Willrmito.  p.  320. — Analysis  of  willeDiite  from  New  Jcmf 
(troostite)    by   11.   Wurtu  : — silica    S7'UJ,    oxide   of    riuc 
protoiido  of  manganese  87S,  protoxide  of  iron  fi'ds, 
I "00,  limo  1*60. 


Pseudomorplious  qnartK  from  Haytor  in   Dcvont-larv   1 
torite),   accortHug   to   tlie  observations  of   W.    Pfiillips, 
Mag.  1827,  vol.  xx'ix.,  p.  40,  has  the  faces  n,  tf,  t,  g,  tn,  J.  o, 
A,  w,  X*,  T,  and  the  anjjles,  of  datholite.      Wo  have  oxami] 
Boecimen   which   ha«  the  form  of  a  twin  crystal,  twin-1 
tne  individuals  of  which  exhibit   the  combination  acye'jfi 
This   twin,    and  the  form   1^  12C   (4'rt  =^  »5°  20',    i//i  =  \ 
1^  =  la-"  ifl')  do  not  appear  to  have  been  hitherto  obsorvi 
datholite. 
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Kupfervitriol,  666.                        ^^^^H 

^^fciluali>rtrr.  601. 

K^ouite,  26ti.                                ^^^H 

^^Htaplbortliito,  68S> 

^^^^^1 

^^^K02i. 

Lftbrador  felepnr,  374.               ^^^^H 

^^^■fftmi.  557- 

Ijabnularit«,                                 ^^^^H 

^^Hel.  G17. 

^^^^Bftrent.  426. 

LftDcasicritc,  677-                     ^^^^H 

^■racTtt^,  635. 

Luitfaanitc,  502.                        ^^^^| 

^^KuHUte,  676. 

^^^H 

^■h|o1ii», 

Latrobit«.  378.                           ^^^H 

^^^muutv, 

LaumoniU^,  453.                           ^^^^H 

^^^mtrit,  33». 

Lftvpnilulaii.  677>                        ^^^^| 

^^^■vitu-,  414 

Laziilith,  523.                              ^^^^| 

^■^Bllitt!.  64H. 

Leftd.  127.                                    ^^^1 

^BiniMine,  621. 

Leadhillitc.  563.                          ^^^^| 

^KnUv,613. 

Lobcrerz.  17D.                           ^^^H 

■iBi.317. 

L«derei-iU-,660.                            .^^^^| 

^^^■ferinnuth,  3.M). 

L«hinamitu\  567*                      i^^^^H 

^^^■1 

^^^^piAUchit, 

153.                         ^^Hl 

^^^■^niU*,  imi. 

^^H 

^^Bltinito,  327.  665. 

Lepiduiuc,  31) L.                               ^^^H 

^^ErwauUr.  UUU. 

l«pidn]uv  Mnc,  394.                     ^^^H 

^^faBpOiine.  5^3. 

Lcpulite,                                  ^^^H 

^^^■lfte'%511. 

Lvrbachile.  153.                          ^^^H 

^^^■Kttf. 

Lettoomite.  556.                       ^^^H 

^^^■Sliitf. 

LeoobtenbrrgiM,  427.               ^^^|| 

^■H  bllithr,  Mn. 

Lmcite,  360.                            ^^H 

^Htuiit  kUha,  um). 

l>eueo\tViiLnc,  *iSA.                    ^^^^H 

^^^mHJu,  too. 

liev^ue,  4bO.                               i^^^^H 

^^^^^^^HI^^^^^^^^^^^^^^^^^^B 

Loxoclue.  644. 
Lannite,  616, 

Magntsie  borate,  602. 
Magneaie  carboiut^e  criflUl 
Magnftie  cArbunai^  ulieif 

gieuse,  433. 
Magneaite,  563. 
MagnPt-eiBeiwUin,  2A0. 

^[AglltLj>C   IIUU  i>l'Vr  '2flO* 

MagiLcrtiv  iron  {•j'htpii,  161. 

Mala  cone,  «JJI. 
Mnltli!\nt*«,  fiBl. 
Maiicinit*',  f*17< 
Manganese  it%k]i?  hvdniU,  97C 
Manganese  oxidtf  Bilioifire,  29 
MaKii^aie  sulfate,  646. 

MjUllTjiIlMMi'liS   XtiJ- 

Ma-ii^juil'si.'  i^iilfur^,  167* 
Matijjftiiiti',  27'!'. 

MiiDgiiul4ii|>fi!^ro^vdt  235. 
Maitgni)<>c«]icittf,  07^- 

Marcasite,  170. 
Margarite,  393. 
Margarodite,  649. 
Mamt«»i*-    »•— 


1 

l^^3 

■ 

^^V                                       XSTDZi. 

eos^J 

Kontronit«,  6f?3. 

■ 

»..                  .rlemd,«99. 

Nurdmnkiol'lit^j  (ISO. 

I»                  '■ 

Nutaifiile.  070. 

^^H 

bi^,  0(11 

MutUlUit-,  »84. 

ir«,  lo-i. 

Oblique  prijimjitic  arBetitfllc  of 

cop' 

pitis  l»7. 

|.er.  Ml. 

OS  030. 

Obsidian,  r,U. 

■utLilgnm,  ISA. 

Ochraii,  OtU. 

lUitiinotiv,  1 1.V 

Ochrt.ii,  400. 

urMenic,  117- 

Oclatiwlml  Antcniate  oreoppcr, 

513. 

liiHDiutb,  114. 

Oir»todii«",  (i40. 

koracic  ftcid.  2(ll. 

Okcniie,  flG4. 

^^ 

coptH-r,  12c. 
KoliJ.  121. 
iruii,  130. 

OliK-clHs.-,  373. 

^^^ 

OUvcnito,  608. 

^^^H 

Olivine*.  310. 

^^H 

ininiunt.  210. 

Oiiofhu-,  154. 

^^^1 

nkkcl,  102. 

Oi»>x.2fil. 

^^1 

|inlla<liiiTn*  131. 

OoKitr,  327.  6(!S. 

^^1 

I'Utiiiti.  130. 

Op*l.  261. 

^^^1 

<|uickbilvt.<r,  1^. 

Opcrmci.t.  170. 

^^1 

»ilvcT.  124. 

OraiiKite,  O&O. 

^^^1 

Ulluiiuni,  lUI. 

Orichnlaitr.  Mm. 

^^^1 

Itiii.  127.  ' 

Ornatif,  121. 

^^1 

lUi.  443. 

Ofj-iincirt,  170. 

^^^1 

htm. 

Ortlme,  312. 

^^^1 

|&Uun,Ml. 

Osiiulitt,  430.  OC'L 

^^1 

»to!|i«ter.  flOO, 

Oamiridiuin,  116. 

^^H 

tnnifii,  lAL 

Ollivlih-,  418. 

^^^H 

(■tonr,  445. 

Oxnlutt!  of  irnn,  023. 

^^H 

tor,  370. 

OxalntP  of  liino,  028. 

^^H 

line,  :):>o. 

Oxnlit.  623. 

^^^1 

it«,  650. 

Oxnl>iAurtrkalk,f>23. 

^^^1 

■kit.  119. 

Oxide  of  »ntiiDony,  2^3. 

^^1 

Iitr»fifi3. 

Oxidp  of  »rRrnir,  256. 

^^^1 

U  fliiHte  of  cerium,  646. 

Oxide  of  inol>  bdeuuin,  232. 

^^^1 

■ntirouninl,  142. 

OKideof  till,  230 

^^^1 

Bntitnoiii^  i^nltur^,  1113, 

Oxide  of  lunf^UD,  323. 

^^H 

jMscnini^.  MIS. 

Ozokerite,  020. 

^^H 

^faiMBieal.  142. 

^^^M 

■Qmniciil  lilaiic,  144. 

Paljigoiiitc,  433. 

^^H 

■blUtlie,  50a. 

raUnaium,  121. 

^^^1 

■tUnx,  VXZ. 

ramiiiliiiii',  3}t2. 

^^^1 

Ki.  142. 

Parjiftsite,  :;02. 

^^1 

mkivM,  I(i2. 

Pai-tKile,  5!t2. 

^^^H 

HnHar,  103. 

rAiriititr,  \UA. 

^^^1 

B»tlHr,  ffU^. 

I'tTirUtLin',  (»44. 

^^^1 

■•ulfiirti  lisfrroUiir^re,  IBA. 

I'tchurmti,  2'JO. 

^^H 

B»imnutiiglaU2,  IB6. 

iVetoiitv,  4:*ri. 

^^H 

w^  471. 

lVg«nit«.*,  «7». 

^^H 

B»  do  wmilc,  000. 

IVnninr,  427. 

^^H 

ft  i>r  ptitoMli,  f'OI. 

Ptrc^liir,  Win. 

^^H 

Bar*...u,  000. 

PertcUiac',  24ft. 

^^H 

Pbr.600. 

Periciiiie.  371. 

^^H 

tflOl 

rei-idot,  a  10. 

^^H 

p;             ,^ 

P^riMtritc,37l' 

^H 

w,  ::j:i 

J 

^^^^^^H 

€98 


IKDEI. 


PeUllte»  303. 
Petroleumf  €31. 

Phbcolitc,  449. 
Phatwacmfli  Elicit,  MHO. 
Pharuiua^lUe,  60JS* 
rbumneoBideritf,  49S. 

Ph(£n]cite,  659. 

FhHuikwhrmt,  ^^« 

^wlente,  ti6l. 

Pbimf^ui^,  023. 

Phoepbii[.lfi  of  copper,  &n7- 

PluMpliKte  de  fer,  497. 

PhASpliate  of  irou,  &lio, 

PhnHpbate  of  l<.'ad,  4B3. 

PlioHpIiAte  of  manganefle,  4!}5. 

Pbi}6pbiLte  of  yttrij^  492. 

Pboepborit^,  48&. 

PiAUzite,  C33, 

Picktrnngite,  ^^9, 

PicrplUt,  120, 

l^Jci^o«miae,  411. 

Pierre  de  aaroii,  419, 

Pihltt*.  651. 

Pikroph)IL,  665. 

Pikniflmin,  411. 

pLini^litc,  tiG5. 

Pinguitc,  iiti5. 

Finite,  327-  665, 

PipeBtQiHV  fiOe. 

Fiaaoplione,  544. 

Pilcb-blendv,  220, 

Pitcby  co[>{)er  (>i«,  040. 

Pitcbj'  iroD  ore,  278. 

Pitchfltime,  4i44. 

PitlizLtc,  CfflO. 

Placodine^  14!!. 

PLajjianiu?,  !»«, 

FlMm»,  2it0. 

Fltdji«  tmtif  feirifere,  120. 

Fkliamdmin,  119, 

Platitiuto*  liO. 

Plolttierite^  220. 

Pleonadte,  2U4, 

Plomb  uKdiKt^j  4A1. 

Plonib  c^boDB^ti^,  565, 

Plonib  carbnnntif  niurintiffepej  G22. 

Plomb  ebromatt,  557. 

Plombgomme,  Rib, 

Plornb  livdro-ttlumineus,  £25, 

PJomlj  niolybdsU,  J73, 

Plutub  njfttif  vutcftnti^fue,  127. 

Floiub  uxid^  I'oiigi',  219, 

Plomb  pbo&yhMi,  4^. 

Plomb  BulfurtpYSb, 


Plomb  tellar^,  137, 
Plomb  tuo^iiUt^,  47a. 
Flomb  vai^iA^U,  AOO. 
Ptimibgakile,  BBO, 
Flumbr^-ciipriferotu  AulpUsrK  ol  I 

math,  184, 
Plumout^  196. 
Fotianitc,  234. 
Folj'basJt*,  20fl. 
FolvlJaltte,  ftAH. 
Pulykrise,  4fi3. 
Pd,vJile,C5r 
Pdymtgnvl*,  41^2. 
Pt>lyflphiti-i(fj  46&* 
Fuljxei*,  120, 
Pi>Dnah]i[e<  44ri, 
Forpezite,  123. 
ForzellutiApBth,  30  L 

PntA&»e  auir^tt^e,  534. 
Psath>nte,  627. 
PwlomeUTj^^  280, 
Pumice,  044. 
Puqile  cr*t>pcr,  180, 
pTJiserai,  250. 
PnumUte,  33?.  €66, 
PredAxzite,  600. 
Prehmt«,  41A. 
Pftnifctite,  213. 
PacudnimAlacInt,  51G. 
Puschki [lite.  310. 
PyciiLte,  356, 
PynlJolit£,  668. 
PjrargilJile,  327.  606. 
PjTM-gj-rite,  2U, 
Pyritt,  169. 
Pyrochtoru,  464. 
Pyroliwiie,  233. 
Pj-romarjthite,  483. 
Pyropc,  333^. 
Pyrt*phy]lite,  425. 
F^tTopbj-Balito,  356^ 
Pyronbite,  315. 
PjTitsklerUt,  660. 
Pjroamaliw,  397, 
PyrojceuB,  290. 
Pyixhite,  ceo. 
PyrrUoeiderit,  273. 
PyrrhoUne,  161, 


Quartz,  245. 

QuDLTz  rtBiutte,  251 
Queckailbcr,  ISJ^ 


Ra.]iolLti?,  444. 


^^^^M^^'               m^^r 

^Kjbutenspatb,  56:i. 

Schrift.t«Uur,  134.                             ^H 

^■Uzoumotfakiu,  689. 

5chriittorit«,  431.                       ^^^M 

^^Koalgar,  177. 

Schulxite,  1Q6.                            ^^^H 

^^Btd  antimony,  217. 

SehwiuTbraunat«tn,280.          ^^^^| 

^^Bed  oxide  of  copjttir,  223. 

Sdiwarzkohle,  633.                   ^^^1 

^^Ked  oxide  of  zinc,  21B. 

Sehwefcl,  109.                          ^^H 

^■tednithite,  IfiO. 

Schwerulkiefl.  169.                      ^^^H 

^KedsilTer,2n.213. 

ScbwcrbleieK,  220.                   ^^^^| 

^■bmolinite^  (>  1 K. 

Suulezite,                                      ^^^H 

^^^KftUto, 

Scoroditc,  4<KI.                          ^^^H 

^^^Buphnlt,  (120. 

SoinmaCtiiii.  416.                         ^^^^H 

^^Htotinit  C29. 

Sclbite,  fiOl.                                "^^^H 

^^Eeiusino,  tiflO. 

SeloD,!!!.                                   ^^H 

^^Ehodicit,  cat. 

Sclcnbici,  152.                          ^^^H 

^^■Uiodium  gold.  123. 

Sclenbluispath,  08.                     ^^^^| 

^Bbodizite,  003. 

Scilciiium,  111.                             ^^^^H 

^^bbodochrouite,  5J1S. 

Seloniuro  do  plomb  et    do   cuivrv, 

^^KhodoDito.  296. 

153. 

^^Rhomboidal  oracniate  of  copper,  512. 

Soleniuro  do  plonib  et  de  meroure, 

^^Khyacolite,  369. 

163. 

^^ptiKli^  priamatic  anenUte  of  copper, 

Sdcaiurct  of  copper.  150.                 ^h 

^■508. 

Scleniuret  of  lead,  152.                     ^M 

^^Biolite,  1M. 

Scleniuret  of  eit ver,  161.                  j^^ 

^^bipidolite,  42G. 

Seleniurvt  of  lilver  and  copper,  I9|^H 

^Bipidolttb,  4'2ti.  42«. 

Sclcakupfer,  150.                              ^H 

^^Bomelne,  681. 

Seleokopferblei,  163.                           ^M 

^Kowlilc,  /i05. 

SelenquecksUberblei,  153.                ^1 

^Bosellaue,  009. 

Seleiuchwcfelqueckailber,  154.         ^H 

^^bu  bin  blonde,  213. 

Selauilber,  151.                                 H 

^^Kuby,  244. 

Semiopal,  253.                              ^^^M 

^Kutile,  224. 

SenarmoDtitc,  256.                    ^^^^| 

^■a^acoUtb,  369. 

Serpentine,  420.                          9^^| 

^■^ 

Seaquisilicate  of  raangaoese,  Oftf^^^H 

^^»fflorite,  U6. 

Shepardite,  0:^7.                                    ^M 

^BfthUtc,  202. 

Siderit,  58f>.                                       ^1 

^■Bftl* ammoniac,  612. 

Silber,  124.                                            ^1 

^HBalmiak,  612. 

Silbcr-glanz,  157.                                ^M 

^Klpeler.601. 

Silbcrkupferglanz,  158.                       ^M 

^^^palt, 

Siliccoaa  oxide  of  zinc,  406.               ^H 

^^B^,  61 1 

Siliceous  sinter,  252.                         ^^| 

^KKmarBkitc,  46». 

SUiinferous  oxido  of  tnanganeae,  290^1 

^Bamoine,  070. 

SUIimanite,  287.                                  ^H 

^^Banidinc,  ^8H, 

Sitrer.  124.                                        ^M 

^^Bappfain?,  244. 

SuMUuiidiue,  670.                            ^^^^H 

^Barcolito,:i81. 

Siaaenkit,  1 18.                          ^^^M 

^BMaoline,  281. 

^^^M 

^B«aMunte,65l. 

Skolopitite,  052.                            ^^^^| 

^BnpoUto,  382. 

Skorodit,                                       ^^^H 

^^BcheelbletHpath,  478. 

Skutterudit.-,  14?.                       ^^^H 

^^Bchtfelin  calciiire,  476. 

Smalttne,  145.                           ^^^H 

^^Bcfa^eliu  ferrugiii^,  473. 

Smaragd,  336.                           ^^^^H 

^^BohMlite,  476. 

Snuumgdite.  292.                       ^^^M 

^Bpali60rerite,  626. 

SiMrudochiilrit.  018.                ^^^H 
SoMotlte,  670.                          ^^^B 

^  SchiofcTVpatl).  680. 

SchilfKlawrr,  208. 

Snuthaonit<>,  406.                      ^^^H 

Schiller  spar.  41 U. 

Sflftpstone,                                  ^^^H 

SchillcrBtciii.  419. 

Soda  alum, 54 1.                         ^^^H 

^Seborhwite,  S&J. 

SodaV\vc,^'jtt.                          ^^H 

^B. 

\\\\        ^™ 

c'C"*  "*««"«,  686. 
jPmelle,  2fl3. 

Stourolite.  282. 
S**urotide,282. 
|f«!'t't»  418. 
|t«iihei]ite,32e. 

Stell,te,43e. 

Stointe,  478.         ^' 
»woganowito,  652 

JJnivite,  624. 
Jtjpticite,  681. 

Snccinit,  630. 


^^^^^^^^^^■^                    ^^^^^^^^^^^^H 

^^Mue  uutase,  339. 

VUUmerilc^  370.                        ^^^| 

^|Bluio  calcar^O'Siliceax,  394. 

VoltaitP>  543.                               ^^^H 

^BtaoeiseuBUui.  261 . 

Voltzinc,  2 1 0.                            ^^^H 

^BlUae  Dxidtf,  224. 

Vo!>«gite,  U5».                                ^^^H 

^■Dpaz.  353. 

^^^H 

^RopaEolite,  333. 

Wad,  27a                                  ^^H 

^Kberitc^si?. 

Wagncrito,  489.                        ^^^H 

^BMBBnline,  341. 

Walchowite,  G39.                        ^^^H 

^■irwftnitP,  182. 

Wamickite,  671.                       ^^H 

^nvmuliu*,  290. 

WasMrkiefl,  1 70.                       ^^H 

■rripbane,  362. 

WavoUitc,  531.                         ^^^M 

1       TriphyliDe,  494. 

Websterite,  544.                        ^^^H 

Triplitc.  49a. 

Webrlitc,  C54.                           ^^^1 

HvVnpolif  G7I. 

Wfliclibraniutoiu.  233.               ^^^H 

^^feritomitc,  413. 

WeiMeultiKerz,  206.                 ^^^H 

^^■proni^^  698. 

WeiMite,  327.  HGb.                     ^^H 

^HyooBtito,  321. 

Weisakapfcr,  150.                              ^H 

^KMbeBldnite,  323. 

Wciaanickelen,  144,  145.                 ^M 

^HBchewkmic,  323. 

WoisBoickeUdu,  145.              ^^M 

^^^uigstate  of  iron,  473. 

n' emente|  383.                        ^^^^^^H 

^Tuogatatc  of  lend,  478. 

WhewcUitc,  633.                       ^^H 

TuDgMUte  of  lime,  476. 

White  iron  p}Tite«,  170.           ^^^H 

^Turaite,  277. 

BrarliA,  52-i. 

Wichliaitc.  386.                        ^^H 

Wichlyn,  385.                             ^^^H 

^purmolin.  341. 

'V^'iHt■mine,  320.                        ^^^H 

^  Tunierite,  653. 

WiUemilo,  320.                             ^^^H 

TuniuoUe,  622. 

Wismuth,                                     ^^^H 

Tyrolite,  514. 

Wismuthf^tanz,  173.                  ^^^H 

Wismulhuclirr,  223.                  ^^^^H 

^  Ullmannity,  193. 

Wismuilispatli,  684.                   ^^^H 

■KJmber.  (140. 

Wiihente,571.                        ^^H 

^nJoionite.  1*71. 

Wcertliite,  432.                         ^^H 

"Tnilite,  3<H. 

WfiUerite,  358.                        ^^^M 

Ural  oi-lhiitf,  313. 

W51t:lut«>,  203.                            ^^^M 

L'nuie  flous-sulfmtf,  653. 

Wolcliouskoitc,  432.                  ^^^^| 

Uraiiiiie,  220. 

^^^H 

Uranitc,  517.  511*. 

Wulfranioi'hcr,  222.                   ^^^H 

Uraiiochrv,  (MO. 

WoirHbergito,  201.                     ^^H 

UraDoUDt&l,  400. 

WoUofitODiU',  288.                      ^^^1 

Uwarowite,  334. 

Wood  opal,  252.                         ^^^M 

I 

Wdrthitc,  422.                            ^^^1 

Va,)eDcianitc,  SB'I, 

Wnlfenite,  479.                          ^^^1 

Valcntinilc,  253. 

^^^^M 

Vtujiuliatfft  uf  lead,  682. 

Xanthocone,  216.                       ^^^H 

Vanadiate  of  lead  and  copper  oxide, 

XanUinnli>Uitc,  421.                 ^^^1 

C83. 

Xenulidi,  C.^.                            .^^^1 

^H  Vaoudiublcierz,  560. 

Xeuotime,  492.                         ^^^H 

^HTuundinite.  .'VRO. 

Xvuxita,  673.                            ^^H 

^KVarvicttt;,  f>40. 

X;lit«t  673.                              ^^^1 

^BVauquelinite,  559. 

^^^^H 

^^^elvet  copper  urc,  555. 

Vcllow  (olliiriiini,  63?.              ^^^^H 

^VVUlar»ite,  871- 

Yttor-epaCh,  4!>2.                        ^^^H 

^BVitreuos  copper,  151>. 

YtU>rtantal,  467-                          ^^^| 

^^  Vitriol.  556. 

Yttroceritr,  608.                        ^^^H 

[        Vilrin!i»tlb,  683. 

Yttroilnienite,  4mi.                    ^^^H 

^  Vitriulot-lKT,  683. 

YttrotMilalite,  467.                  ^^^H 

^■ViriauiU*,  500. 

^r^ 

^mVu)horth}i^,  Bits. 

Zeagomte-,  457.  <J7l.                 f^U 

